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LURING the past few years there have come under our observa- 
tion several patients with poliomyelitis. Some of these patients 
succumbed during the acute stage of the disease, while others died 
rather suddenly several months after the acute process had sub- 
sided. It is interesting to note that at autopsy the hearts of some 
of these patients showed myocardial lesions which must be classed 
as true myocarditis. Because of these findings and because a 
search of the literature reveals no pertinent data, hearts of patients 
dying from poliomyelitis were examined carefully for possible 
inflammatory changes. 

Though no references were found regarding the occurrence of 
myocarditis in poliomyelitis, there are a few cases on record of 
myocarditis occurring in other virus diseases. Degen* stated that 
among 91 hearts of patients who died during the acute stage of 
measles, 4 showed evidence of myocarditis. This was essentially 
an infiltration of lymphocytes, frequently but not predominantly 
perivascular in distribution. Manca* reported an instance of 
mumps in which the myocardium was the seat of an infiltration of 
neutrophils, lymphocytes, plasma cells and young fibroblasts. 
There were also large cells with much cytoplasm and round nuclei 
whose chromatin formed a coarse “reticulum.” Brick,' reporting 
the results of autopsies in 14 cases of whooping cough, found in 
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one heart a few neutrophils and small accumulations of round cells, 
and in another, occasional neutrophils throughout the myocardium. 
Kirch,® in quoting Aschoff, mentioned inflammatory changes in the 
myocardium of patients dying from smallpox. More recently, 
Herzog and Rodriguez’ reported the finding of perivascular infiltra- 
tions of adventitial cells, fibroblasts, lymphocytes, neutrophils and 
plasma cells in cases of typhus. The neutrophils often predomi- 
nated. Myocarditis has also been found in cases of Rocky Moun- 
tain spotted fever, Lillie’ having described the presence of lympho- 
cytes, plasma cells, macrophages and eosinophilic leukocytes. 
Rickettsia-like bodies have also been recognized (Florman and 
Hafkenschiel*). 

From the above it is clear that myocarditis does occur in virus 
diseases, although it is a rare complication. It may also be em- 
phasized that some of these patients died suddenly (Manca‘). 
Histologically, the myocardial lesions were neither uniform nor 
specific. 

Our study is based on a review of the clinical records of 7 patients 
who died either during the acute stage of poliomyelitis or some time 
after paralysis of various parts of the body had ensued. In every 
instance, an attempt was made to rule out a simultaneously present, 
complicating disease which might have been the cause of the myo- 
carditis. All the hearts were examined microscopically. A vary- 
ing number of blocks were cut from the myocardium and stained 
with hematoxylin-eosin, iron-hematoxylin, and according to the 
Giemsa, Gram, and van Gieson methods. When deemed necessary, 
the blocks were cut serially. 

Clinical Notes. Five of the 7 patients were children, 4, 5, 10, 11 
and 14 years old respectively; 2 were adults, 23 and 34 vears old 
respectively. 

Case 1.—A male, aged 34, had contracted the disease 18 days before 
he died. He had entered the hospital in a paralytic stage and with some 
respiratory difficulty. He was placed in an oxygen tent, later in a Drinker 
respirator, and finally was given nasal oxygen. The patient died 10 days 
later with signs of mid-brain involvement, having developed a temperature 
of 108°. The autopsy showed, besides the characteristic picture of a polio- 
myelitis, a severe bronchopneumonia. There was no myocarditis. 


Only the most essential data in the clinical courses of the other 
6 patients will be briefly summarized. 


Case 2.—A white female, of 4 years, had developed poliomyelitis 5} 
months before admission. She had received convalescent poliomyelitis 
serum, and was admitted to the hospital for physiotherapy for paralysis 
involving the muscles of the neck and upper and lower extremities. Aside 
from the paralysis there were no other significant physical or laboratory 
findings. She did very well until 11 days after admission when she com- 
plained of feeling cold. The skin was clammy and she was quite cyanotic. 
Respiration became labored, the pulse weak and its rate rapid. She was 
placed in a respirator but became progressively worse and died 6 days later. 
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Case 3.—A 5-year-old white male entered the hospital with bulbar 
poliomyelitis of 2 days’ duration. On admission there was paralysis of the 
palate. The gag reflex was absent and fluid was regurgitated through the 
nose on attempting to swallow. The lungs and heart presented no abnormal! 
findings. He was given convalescent poliomyelitis serum. The child 
seemed to improve until 5 days later when he showed signs of cerebral 
involvement. Cyanosis and respiratory embarrassment ensued, the pulse 
became rapid and feeble, and the patient expired suddenly. 


Fig. 1..-Case 4. Myocardium. Note the perivascular infiltration of lymphocytes 
ind a few neutrophils. (Hematoxylin-eosin preparation; X 110.) 

Fic. 2.—Case 2. Myocardium. Note the localized accumulations of neutrophils 
ind a few lymphocytes. (Hematoxylin; < 150.) 

Fic. 3.—Case 3. Myocardium. Note the accumulations of lymphocytes just 
beneath the endocardium. (Hematoxylin-eosin; xX 190.) 


Case 4.—A 10-year-old white female entered the hospital with bulbar 
poliomyelitis of 4 days’ duration. Convalescent poliomyelitis serum was 
given but the child’s course was steadily downward, and she expired 72 hours 
after admission. 
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Case 5.—A white male, of 11 years, entered the hospital with bulbar 
poliomyelitis of 2 days’ duration. During the ensuing 24 hours the child 
became progressively worse. The pulse rate dropped to 68 and remained 
slow for about 12 hours. On the second day following admission the child 
was quite drowsy and cyanotic and was placed in a respirator. The pulse 
became very rapid and feeble, and the patient expired 12 hours later. 

Case 6.—A 14-year-old white male entered the hospital with an acute 
fulminating type of bulbar poliomyelitis of 48 hours’ duration. The pulse 
was thready and rapid. He was placed in a respirator and died suddenly 
| hour after admission. 

Case 7.—A white male, of 23 years, entered the hospital with a diagnosis 
of poliomyelitis. He was given convalescent serum and placed in a respi- 
rator. His condition slowly improved over a period of 5 weeks. At this 
time the patient suddenly developed a high pulse rate and seemed quite 
drowsy. Subsequently, he developed some abdominal distress and suc- 
cumbed rather suddenly. 


Pathologic Findings.—The autopsy verified the clinical diagnosis 
of poliomyelitis in every instance, the relative age of the disease 
more or less corresponding to the time interval between the clinical 
onset of the disease and the death of the patient. 

The hearts grossly were slightly dilated, but not hypertrophic. 
Even the hearts of patients who had been for various lengths of 
time in the Drinker respirator did not disclose any hypertrophy of 
the right ventricle. The myocardium was slightly flabby, usually 
grayish-red. No hemorrhage was discernible grossly. Histologi- 
cally, various changes were manifest. It may be stated that interest 
in the myocardial changes was first aroused by the finding of 
inflammatory ‘lesions in the hearts of Cases 3 and 6, and that the 
changes in the other hearts were found subsequently, after a re- 
study of the hearts. 

Slight inflammatory changes were encountered in the myocardium 
of Cases 2 and 5. These changes were characterized by a dilatation 
of capillaries which were filled with neutrophils and perivascular 
infiltrations. These latter consisted of varying numbers of neutro- 
phils and lymphocytes. In Case 2, in addition to these changes, a 
few fields showed more diffusely infiltrating inflammatory cells 
which were still confined to the interstitial spaces and consisted 
principally of lymphocytes and neutrophils. The myocardial fibers 
showed varying degrees of cloudy swelling, with a tendency toward 
coalescence of the fibers. The endocardium was normal. The peri- 
cardium in Case 2 showed only a few foci of lymphocytes. 

The changes in Cases 3, 6 and 7 were somewhat more severe. 
Though foci of perivascular infiltrations of neutrophils were still 
frequently encountered, the principal inflammatory cells were mono- 
cytes and cells of the type frequently described as adventitial cells. 
Often the latter formed typical “collars’’ around minute blood- 
vessels. In those fields where the inflammation was more diffuse, 
the predominating cell was the lymphocyte; a few neutrophils were 
also seen. In a few instances small foci of lymphocytes, separated 
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by extravasated red blood corpuscles, were noted just beneath the 
endocardium. ‘The muscle fibers were occasionally slightly swollen 
and, in places, had lost their striations. However, in general the 
individual muscle fibers were well preserved. Occasionally it was 
noted in the sections of the myocardium that the individual fibers 
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Fic. 4..-Case 2. Myocardium. Note the coalescence of muscle fibers and the 


more diffuse infiltration of neutrophils and lymphocytes. (Hematoxylin-eosin; 
LSO 
Fic. 5.—-Case 6. Myocardium. 


Note the perivascular infiltration of lymphocytes 
ind a few endothelial leukocytes. 


(Iron-hematoxylin-eosin; x 300.) 


of some of the larger nerve branches which were found adjacent to 
the branches of the coronary arteries, were spread by an edema-like 
material. None of the sections of the myocardium showed any 
bacteria or inclusion bodies. 
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In summary, the myocarditis as present in these instances of 
poliomyelitis was characterized by foci of perivascular infiltrations 
of lymphocytes and neutrophils. Monocytes were also present in 
some instances, and there was a multiplication of adventitial cells. 
Occasionally inflammatory cells were seen diffusely invading the 
interstitial tissues. Minute foci of lymphocytes were also seen just 
beneath the endocardium. The muscle fibers showed little degen- 
erative change. 

Comment. Pathologic evidence of myocarditis of varying degree 
was found in 6 of 7 instances of poliomyelitis. Clinically, this com- 
plication was not suspected. 

Although myocarditis may and does occur as the result of various 
acute infectious processes, the belief is now commonly expressed 
that with the exception of rheumatic fever, other infectious diseases 
rarely produce any serious changes in the myocardium. In view of 
this, it is interesting that in 7 patients dying either in the acute 
stage or some time after the acute stage of poliomyelitis, pathologic 
evidence of myocarditis was found in 6 of the cases. This is par- 
ticularly noteworthy because as far as we have been able to find out, 
myocarditis in poliomyelitis has received no attention. 

There was no correlation between the length of time the disease 
had existed or the apparent severity of the infection and the degree 
of myocarditis found. 

From a review of these clinical records it is evident that no 
definite criteria can be laid down for the diagnosis of acute myo- 
carditis in poliomyelitis since it often runs its course without pro- 
ducing any symptoms which may make diagnosis possible. 

Although there are no characteristic symptoms, myocarditis may 
be suspected if the patient suddenly becomes worse and begins to 
fail rapidly without apparent reason. Often he may become restless 
and the heart action may be disturbed. Bradycardia may occur 
but the heart rate is usually rapid and any of the forms of irregu- 
larity may appear. The pulse is feeble and reflects the irregularity 
of the heart. The blood pressure is usually diminished and there 
may be an increase in the size of the heart. Tachycardia, out of 
proportion to the temperature, particularly if accompanied by 
cyanosis, is an early sign that may direct attention to the myo- 
cardium during the course of an acute infection. This was present 
in 3 of our pasients. Though some of these symptoms and signs 
may be associated with poliomyelitis per se (Faber*), from this 
study, myocardial involvement must also be considered. 

Because of the extremely high incidence of myocarditis in this 
series, it is clear that the possible occurrence of myocarditis during 
the course of poliomyelitis should be borne in mind. The advisa- 
bility of supportive measures in such cases is imperative. 

A number of patients with poliomyelitis, particularly of the bul- 
bar type, die from bronchopneumonia. Among these 7 patients, 
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t had pneumonia. In 1 patient (Case 1), the pneumonia was dif- 
fuse and in parts organizing. This was the only patient who did 
not have myocarditis. Another patient (Case 4) had a terminal 
bronchopneumonia, and the others (Cases 2 and 3), an early 
bronchopneumonia. One patient (Case 6) showed no evidence of 
pneumonia at autopsy. However, in this patient the most severe 
myocarditis was found. The question arises as to whether or not 
the bronchopneumonia in Patients 2, 3 and 4 might have been the 
source of the myocarditis. In this connection, it must be pointed 
out that true myocarditis in bronchopneumonia is rather unusual. 
Among Stone’s® cases leukocytic and round cell infiltration was 
found in 10.86%, and interstitial myocarditis in 2.7%. In our series, 
Case 1, with the most severe and organizing bronchopneumonia, 
showed no change in the myocardium and Case 6 with the most 
severe myocarditis showed no bronchopneumonia. Although from 
the histologic picture, the bronchopneumonia cannot be ruled out 
as the possible source of the myocarditis, from the evidence this 
does not seem to be likely. 

The perivascular infiltrations as described above are definitely 
not characteristic of rheumatic myocarditis. There was no evi- 
dence of early fibrinoid deposits. ‘Though the inflammatory cells 
were often perivascular in distribution, neither the characteristic 
Aschoff cells nor multinucleated cells were encountered. The his- 
tories of these patients also gave no indication of anything that 
could be interpreted as recent or older attacks of rheumatic fever. 
rom the findings at our disposal a possible coincidental rheumatic 
myocarditis can easily be ruled out. 

It should be pointed out that Herzog and Rodriguez® in their dis- 
cussion of myocarditis in typhus, described among other cells, the 
accumulations of adventitial cells around blood-vessels. They also 
stressed the rarity of degenerative changes. It is interesting that 
these changes are somewhat similar to those seen in the myo- 
cardium of some of our patients with poliomyelitis. Whether or 
not this indicates that these myocardial changes are characteristic of 
virus diseases in general cannot be answered at this time. More 
careful studies of the myocardium of patients dying from virus dis- 
ease are essential before it can be decided whether or not virus 
disease causes a definite, clear and characteristic myocarditis. 

Patients 3, 6 and 7 died rather suddenly. Patient 6 was ill only 2 
days when he suddenly developed pulmonary edema and tachycardia 
and died | hour after having been admitted to the hospital. Patients 
3 and 7 seemed to be making good recoveries from poliomyelitis when 
they suddenly took a “turn for the worse’’ and succumbed. It is 
noteworthy that these 3 patients showed the more severe myocardi- 
tis. It is possible that the sudden death in these 3 patients may be 
linked to the myocarditis. 
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Summary. Seven patients with poliomyelitis are reported, 6 of 
whom showed evidence at autopsy of varving degrees of myocarditis. 
Clinically, myocarditis could have been suspected in 3 patients 
because of a sudden “turn for the worse”? without apparent cause, 
coincident with a rise in pulse rate and cyanosis. The myocarditis 
was characterized histologically by foci of perivascular infiltrations 
of lymphocytes and neutrophils. Foci of lymphocytes were also 
seen just beneath the endocardium. Though the number of inflam- 
matory cells was never very large in any one area, they were present 
in many blocks cut from different parts of the myocardium. The 
relation of the myocarditis to the bronchopneumonia which was 
present in 4 of the 7 patients is discussed. The high incidence of 
myocarditis in this series warrants the consideration of supportive 
measures. The sudden death of 3 of these patients may be attributed 
to the myocarditis. 
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THE evidence as to the réle of age and sex in the etiology of auricu- 
lar fibrillation is contradictory. Brill! states that “the heaviest 
age incidence is in the third and fourth decades in the valvular 
group, and in the sixth and seventh decades in the non-valvular 
group.” Lewis® writes that in the non-rheumatic group auricular 
fibrillation is “related to advancing years” but that in the rheumatic 
group the incidence “lightens as the years mount.” On the other 
hand, de la Chappelle’ found that “auricular fibrillation in rheu- 
matic heart disease is encountered with greater frequency in persons 
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past middle life.” DeGraff and Lingg* reported that in rheumatic 
heart disease the “age at death was, on the average, higher when 
auricular fibrillation existed than when the sinus rhythm was 
present.”’ 

In regard to sex incidence, Stroud, Laplace and Reisinger’ were 
“inclined to believe that auricular fibrillation really predominates 
significantly in the male.”’ In non-rheumatic autopsied cases in 
which auricular fibrillation had been present, Brown? found that 
“males predominated over females in a proportion of two to one.” 
White® likewise found that “the sexes are unequally affected by 
auricular fibrillation, about twice as many males as females showing 
this arrhythmia.”’ Cookson,’ on the other hand, discovered exactly 
the opposite. And finally, DeGraff and Lingg* reported that in 
rheumatic heart disease, auricular fibrillation occurred with “about 
equal frequency among males and females.”’ 

| have been unable to find any studies in regard to the influence 
of race upon auricular fibrillation. 

This present study of auricular fibrillation is based upon the 
clinical and pathologic records of 790 consecutive, adult patients 
who died of heart disease. These cases occurred in 6,548 consecutive 
postmortem examinations done at Cleveland City Hospital in the 
decade from January, 1930, to December, 1939, inclusive. Chronic 
auricular fibrillation was present in 182 cases. The diagnosis of 
auricular fibrillation was made clinically and was corroborated 
usually by electrocardiographic findings. 

Hypertensive Heart Disease. There were 264 patients who died 
primarily of hypertensive heart disease. Of these, 207 had a normal 
cardiac mechanism and 57 had auricular fibrillation. The 207 
patients with a normal cardiac mechanism included 144 males 
(69.667) and 63 females (80.4%). The 57 patients with auricular 
fibrillation included 34 males (59.6%) and 23 females (40.4%). 
The difference is not statistically significant when tested by the chi 
square method. 

The 207 patients with normal cardiac mechanism consisted of 
128 white (61.89%) and 79 colored patients (38.2%). The 57 pa- 
tients with auricular fibrillation included 40 white (70.2%) and 
17 colored patients (29.38%). Again the difference is not a sig- 
nificant one. 

The age in years at death of the 207 patients with a normal 
mechanism and of the 57 patients with auricular fibrillation appears 
in Table 1. The average age at death of the patients with a normal 
cardiac mechanism was 52.8 years, the standard error being +0.83. 
The average age at death of the patients with auricular fibrillation 
was 62.3 years, the standard error being +1.4. The standard 
error of the difference between these two averages is 1.63. The 
actual difference, 9.5 years, is 5.8 times this standard error, an indi- 
cation that the difference is a highly significant one. It appears 
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that it can be concluded that in fatal hypertensive heart disease, 
auricular fibrillation is found in the older patients. 


Tue Frequency DistrisputTion or Deatus or Patients From, 1, 
HYPERTENSIVE Heart Disease With Normat Carpiac MECHANISM AND, 
HYPERTENSIVE Heart Disease With AvRICULAR FIBRILLATION 


Hypertensive heart Hypertensive he 
disease with normal disease with auri 


Age (yrs cardiac mechanism ilar fibrillation Potal 
15-19 l l 
20-24 l 1 
2 2 
30-34 12 12 
35-39 12 15 
10-44 20 l 21 
154440 28 
50-54 36 4” 
55-59 11 44 
24 32 
65-09 24 11 5 
70-74 Ss 17 
10-79 7 
SO-S4 1 l 2 

207 57 264 


Coronary Heart Disease. There were 177 patients who died pri- 
marily of coronary heart disease. Of these, 142 had a normal 
cardiac mechanism and 35 had auricular fibrillation. The 142 
patients with a normal cardiac mechanism consisted of 116 males 
81.7%) and 26 females (18.3%). The 35 patients with auricular 
fibrillation included 24 males (68.6) and 11 females (31.4%), a 
difference which is not significant. 

The 142 patients with a normal cardiac mechanism included 
124 white (S7.3°%) and 18 colored persons (12.7%). The 35 patients 
with auricular fibrillation were white in 34 instances (97.1%) and 
colored in 1 instance (2.9%). This difference is not significant. 

The age in years at death of the 142 coronary patients with a 
normal cardiac mechanism and the 35 patients with auricular 
fibrillation appears in Table 2. The average for those with normal 
cardiac mechanism was 59.8 years (standard error +0.96). For 
those with auricular fibrillation it was 69.1 years (standard error 
=1.6). The standard error of the difference between these two 
averages is 1.87. The actual difference, 9.3 years, is 4.97 times this 
standard error, an indication that the difference is a highly signifi- 
cant one. Accordingly, it would seem that, on the average, in fatal 
coronary heart disease, patients with auricular fibrillation are apt 
to be older than those with a normal cardiac mechanism. 

Rheumatic Heart Disease. There were 119 patients who died pri- 
marily of rheumatic heart disease; 58 had a normal cardiac mecha- 
nism and 61 had auricular fibrillation. The 58 patients with a nor- 
mal cardiac mechanism included 33 males (56.9%) and 25 females 
(43.1%). The 61 with auricular fibrillation included 36 males 
(59%) and 25 females (41%), a difference which is not significant. 
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Paste 2.— Tue Frequency oF DEATHS FRoM, 1, CORONARY HEART 
Disease Normat Carpiac MECHANISM AND, 2, CORONARY 
Heart Disease With AURICULAR FIBRILLATION. 


Coronary heart Coronary heart 
disease with normal disease with auric- 

Age I cardiac mechanism. ular fibrillation rotal. 
0-34 2 2 
»- 39 

40) 44 
15-49 16 16 
0-54 13 2 15 
2s 6 34 
60-64 14 2 16 
65-69 »g 7 36 
70-74 15 7 22 
79 7 6 13 
5 
1 2 3 
142 35 177 


The 5S with normal mechanism included 47 white (81%) and 
11 colored patients (19%). The 61 with auricular fibrillation con- 
sisted of 56 white (91.89%) and 5 colored patients (8.2%). This 
difference also is not significant. 

TABLE 3 Cue Frequency DistrispuTtion or Deatus From, 1, Rueumatic HEART 


Disease Normart Carpiac MECHANISM AND, 2, RHEUMATIC 
Heart Disease With AvRICULAR FIBRILLATION 


Rheumatic heart Rheumatic heart 
disease with normal disease with auric- 
Age cardiac mechanism ular fibrillation lotal. 

10-14 3 3 
»-19 7 12 
0-24 4 0 4 
20-29 5 
0-34 6 2 Ss 
10 10 
i() 44 3 9 12 
15-49 $ 9 12 
50-54 5 12 17 
9 5 3 Ss 
60-64 5 9 
bo-b4Y 2 2 
70-74 l 1 
58 61 119 


The average age at death of the 58 patients with normal mecha- 
nism and the 61 with auricular fibrillation appears in Table 3. 
The average for the former was 38.4 years (standard error +2.17), 
for the latter 44.2 vears (standard error +1.66). The standard 
error of the difference between these two averages is 2.7. The 
actual difference, 5.8 years, is 2.1 times this standard error, an 
indication that the difference is probably a significant one. Thus 
it can be concluded that in fatal rheumatic heart disease, as in fatal 
hypertensive and coronary heart disease, auricular fibrillation is 
found in older patients, while a normal cardiac mechanism usually 
is encountered in younger patients. 
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Summary. ‘The average age at death of 207 patients with hyper- E 
tensive heart disease and a normal cardiac mechanism was 52.8 vears, ; 
of 57 patients with hypertensive heart disease and auricular fibrilla- { 
tion 62.3 vears. Patients with coronary heart disease and a normal 
cardiac mechanism (142) averaged 59.8 years at death; 35 patients 
with coronary heart disease and auricular fibrillation averaged . 
69.1 vears. Fifty-eight patients with rheumatic heart disease and 
a normal mechanism died at an average age of 38.4 vears; 61 who : 
had rheumatic heart disease and auricular fibrillation died at an 
average age of 44.2 vears. All these differences seem to be statisti- z 
cally significant. It would appear that the average age at death 
of cardiac patients with auricular fibrillation is greater than the 
average age of cardiac patients with a normal cardiac mechanism. 
No association between auricular fibrillation and sex or race was 
demonstrable. 
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CORONARY THROMBOSIS IN A YOUNG DIABETIC. ; 
By Norman Reirman, B.S.; M.D.,* 
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(‘ORONARY disease has been regarded as an affliction of the declin- 
ing vears of life. Like all disease concepts, however, we are learning 
more and more that these so-called degenerative diseases can occur 
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in the earlier age groups. The literature contains an increasing 
number of case reports of coronary artery sclerosis and thrombosis 
occurring under 40 vears of age. 

In this paper we are reporting a definite case of coronary artery 
thrombosis in a diabetic youth of 20 vears, with a brief review of the 
literature emphasizing the relation between the abnormal cholesterol 
levels found in diabetes and the premature onset of coronary artery 


sclerosis. 


Case Report. The patient, J. D., a 20-year-old junior at Rutgers 
University, was first seen in the office of the University Physician on 
May 30, 1939, complaining of precordial pressure and dyspnea. The 
patient has been a diabetic since the age of 9. He is now controlled with 
diet and protamine insulin. Although the patient occasionally had slight 
episodes of hypoglycemia on regular insulin he has been symptom-free on 
protamine. He had never experienced precordial pain, dyspnea, orthopnea 
or other evidence of congestive or anginal failure. Past history otherwise 
was negative. 

Two days before, the patient had gone swimming and had to swim some 
distance to reach shore. He then noticed that the dyspnea, which was 
present, remained for a much longer time than usual. However, he had 
no other complaints at that time. Two days later he began to notice a 
sense of discomfort, described as pressure, over his precordium and also 
dyspnea on slight exertion. This pressure did not radiate, was constant, 
and appeared to be aggravated after eating and exercise. No weakness, 
sweating or other signs of shock were present. The symptoms persisted 
and the patient reported to the Student Health Office. 

Examination revealed no evidence of any acute illness. The only sus- 
picious findings were referable to the heart. It was not enlarged, the 
P.M.I. being in the fifth intercostal space at the mid-clavicular line. The 
sounds were of fair quality. A soft systolic murmur was heard over the 
mitral area. This was not transmitted. No thrill, gallop or friction rub 
was heard. The ventricular rate was 88 per minute, regular sinus rhythm, 
\2>P2. All other findings were negative save the eyegrounds which 
showed early tortuosity of the vessels with moderate atherosclerotic changes 
in the arteries. Blood pressure was 12074. Urine examination revealed 
a trace of sugar but was otherwise negative. White blood count was nor- 
mal. An electrocardiogram revealed evidence of acute myocardial infarc- 
tion involving the posterior surface of the left ventricle. 

The patient was advised to go to bed, but as it was the end of the school 
vear he returned home for the summer vacation. For the first month at 
home he was in bed under the care of his family physician and we did not 
have an opportunity to get in touch with him until the opening of college 
in September, 1939. At this time he appeared to have suffered no adverse 
effects from his illness. He had worked as a clerk during the summer, and 
had engaged in golf as a form of exercise. He had noticed, however, that 
after playing one or two holes he had to stop because of a sense of substernal 
pressure which did not radiate, but was relieved by rest. Once or twice 
these attacks were accompanied by dizziness. Lately he noticed a return 
of this substernal oppression immediately after eating, disappearing sponta- 
neously within 4 hour. He never had any gastro-intestinal complaints 
prior to this episode. 

Examination revealed a slight enlargement of the heart to the left. The 
P.M.I. was outside the mid-clavicular line. The first apical sound was 
muffled and of poor quality. The systolic mitral murmur had become 
more pronounced and harsh. There were no other thrills or murmurs. 
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The ventricular rate was 80 per minute, regular sinus rhythm, A2>P2. 
Blood pressure 116/72. . Roentgenologic examination of chest showed mod- 
erate enlargement of left ventricle. Electrocardiographic examination at 
this time revealed regressive changes which were interpreted as evidence 
of healing. 

The patient was allowed to continue school and engage in sedentary 
activities but was warned about overtaxing himself. Reéxamination in 
January, 1940, revealed still further regression in the electrocardiographic 
pattern. The patient was asymptomatic at the last time seen, save for 
occasional precordial pressure after eating too much. 

A blood cholesterol test taken in January, 1940, revealed 350 mg. per 
100 ee. with blood sugar of 100 mg. per 100 cc. Studies of the cholesterol 
fractions revealed a normal ratio. 


Surveying the literature on coronary thrombosis under the age 
of 40, we found a total of 221 cases. In this group 34 cases were 
below 30 and 4 were below 20 years of age. The incidence of this 
voung group to the incidence of coronary thrombosis in general 
varies between 1% and 9°. White® found 3° of 418 cases under 40. 
In Conner and Holt’s series of 287 cases, 8% were under 40 and 
1% under 30. 

Our case is the fifth voungest to be reported with electrocardio- 
graphic findings. Sprague and Orgaine® describe 2 cases at 15 
and 16 vears proven at necropsy. The next youngest cases diag- 
nosed clinically were a boy of 18 reported by Jamison and Hauser® 
and a woman of 20 reported by May.’ In our case, the elevated 
blood cholesterol suggested an abnormality in cholesterol metabo- 
lism, found frequently in diabetes, as the cause of premature coronary) 
sclerosis. 

The relationship of abnormal cholesterol metabolism to diabetes 
has long been known to be a close one. In the days of high fat 
diabetic diets it was quite usual to find hypercholesterolemia. To- 
day, however, this is not seen save in uncontrolled diabetics. Rabino- 
witch® believes that the blood cholesterol is more important than 
the blood sugar in the control of diabetes. He believes a hyper- 
cholesterolemia is one of the earliest signs of acidosis and never 
regards a diabetic as under control until the blood cholesterol is 
normal. There have been isolated case reports in the literature of 
diabetics who have died ef coronary disease at a young age where 
the blood cholesterol reached extreme heights. Such a case was 
reported by Cullinan and Graham.2 A 27-year-old diabetic on a 
low carbohydrate, high fat diet developed precordial pain, fever 
and leukocytosis. The electrocardiogram suggestive of infarction 
of the anterior wall was confirmed at necropsy. There was severe 
atheromatosis in this patient. The cholesterol content of the dried 
aorta was 5.86% in comparison to a control with a value of 0.64%. 

The imbibition theory of arteriosclerosis, introduced by Virchow 
and modified by Aschoff,! may or may not be the correct theory but 
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it certainly applies to the conditions met in diabetes. Here we have 
the arteriosclerotic process accelerated and the presence of a high 
blood cholesterol, which Aschoff was the first to emphasize, playing 
a fundamental réle in the pathogenesis of atherosclerosis. As 
Leary“ has shown, the atherosclerotic process can begin in the 
young as well as the old, and in young diabetics with hypercholes- 
terolemia, it is easy to see why marked atheromatous changes occur. 
As a rule the vessels most subject to these changes are those under 
the greatest physiologic strain and for that reason the coronary 
vessels are among those most frequently involved, chiefly the ante- 
rior descending branch of the left coronary artery. 

Root and Sharkey,’ in a study of 175 cases of diabetes which came 
to necropsy, found the coronary arteries to be the most common site 
of arteriosclerosis in over 75% of the cases. Severe coronary disease 
was found in 47% with coronary thrombosis in 20%, whereas in the 
control group severe coronary disease was found in 13° with only 
2% showing coronary thrombosis. An interesting conclusion from 
the above study was that arteriosclerosis was related to the duration 
of the diabetes rather than the age of the patient or the severity of 
the diabetes. No coronary sclerosis was found in any diabetic of 
less than 5 vears’ duration, regardless of the severity. Further, in 
the group under 40 years of age, the incidence of arteriosclerosis in 
diabetes of short duration was no higher than in non-diabetics. 
Further perusal of the literature shows this to be a constant finding. 
Another statistical fact which supports this belief is that the incidence 
of the anginal syndrome triples in the second decade of diabetes but 
not before. 

These excerpts from the literature further stress the intimate 
relationship between diabetes, abnormal cholesterol metabolism and 
early onset of coronary sclerosis. Further studies along such lines 
are indicated to clarify these problems. 

Summary. 1. A case of coronary thrombosis in a diabetic youth 
of 20 years is presented. 

2. The relationship of cholesterol metabolism to diabetes and the 
premature onset of coronary disease is briefly discussed. 
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A CASE OF BRUCELLA ENDOCARDITIS WITH CLINICAL, 
BACTERIOLOGIC, AND PATHOLOGIC FINDINGS.* 


By W. Spink, M.D., 
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Wer are presenting the clinical, bacteriologic and pathologic find- 
ings in the second proved case of brucella endocarditis treated at 
the University Hospitals. The first case was reported in 1939 with 
a review of the literature.’ Since then, Smith and Curtis' have also 
recorded a Case. 


Case Report. W. M., a 36-year-old white male farmer, entered the Uni- 
versity Hospitals on September 4, 1940, after an illness of 3 weeks’ duration. 
He complained of daily chills, and fever, drenching sweats, weakness and 
loss of weight. He had had rheumatic fever 20 years previously and was 
told subsequently that he had ‘leakage of the heart.” 

While being examined, he had an attack of syncope, which was followed 
by aphasia and a flaccid paralysis of the right arm and leg. He was well 
developed and nourished. The pulse rate was 84 per minute and regular; 
temperature, 98.6° F., respiratory rate 20 per minute; blood pressure 120/75. 
Eyes: there was a ptosis of the left lid; at rest, the left eye looked down- 
ward and out; the left pupil was larger than the right, but both reacted to 
light and accommodation; no petechi# were seen in the conjunctive; the 
fundi appeared normal. Mouth: the jaw deviated to the left; the tongue 
protruded to the right; the teeth were carious. Lungs: clear. Heart: 
the apical impulse was visible in the sixth interspace in the anterior axillary 
line; no definite thrills were palpable; on auscultation the sounds were 
regular and of good quality; at the apex a blowing systolic murmur was 
audible, and was transmitted to the left axilla; in the second right inter- 
space, a systolic murmur was present, which was transmitted into the neck 
vessels; a diastolic murmur was also heard in this area, which reached its 
maximum intensity in the third and fourth interspaces at the left sternal 
border; the second pulmonic sound was loud and snapping. Abdomen: 
the liver edge was palpable 2 cm. below the costal margin; the lower border 
of the spleen was palpated at the costal margin. 

Initial laboratory data included the following: urinalysis normal; hemo- 
globin 11.4 gm.; leukocytes 6000 cells per ¢.mm., with 75°% neutrophils, 
22°, lymphocytes, and 3°% monocytes; serologic tests of the blood serum 


* Presented before the Minnesota Society of Internal Medicine, Minneapolis, 
May 24, 1941 
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for syphilis were negative; the sedimentation rate of the erythrocytes was 
47 mm. in the first hour and 70 mm. in the second hour (Westergren). 

It was the consensus that the patient had aortic stenosis and regurgita- 
tion, and very likely mitral stenosis and regurgitation. The basic valvular 
lesions were thought to be of rheumatic origin with bacterial vegetations 
superimposed upon the healed valvulitis. 

Course and Treatment. The patient continued to have daily chills with a 
maximum rise in his temperature of 102° to 104°. Six cultures of venous 
blood made during the first 16 hospital days remained sterile. Complete 
examination of cerebrospinal fluid was within normal limits. Nineteen 
urinalyses were normal. Two weeks after entry, agglutinins for B. meliten- 
sis var. abortus were present in the serum on 4 occasions in a titer of 1 to 1280. 
An intradermal test with brucella antigen showed no reaction and was 
performed after the results of the agglutination test were known. A total 
of eight samples of venous blood were obtained over a period of 9 weeks. 
Brucella of the abortus type was isolated from 7 of these 8 specimens. It 
was later learned that the patient’s cattle had Bang’s disease and he had 
consumed raw milk from this source. 

He was given sulfathiazole, receiving a total of 31 gm. in 6 days. The 
blood concentration of sulfathiazole was 3 to 4 mg. per 100 ce. This 
therapy had no effect upon his clinical course or the bacteremia. On the 
twenty-sixth day of hospitalization, sulfanilamide therapy was instituted. 
He received a total of 67 gm. over a period of 12 days with blood levels of 
7 to 11 mg. per 100 ec. being sustained. Coincident with the exhibition of 
sulfanilamide, there was a general improvement in his condition but 
brucella were still isolated from his blood during this period. Following 
the discontinuance of chemotherapy, the patient’s temperature began to rise. 
On two subsequent occasions, he again received sulfanilamide. During 
one period of 19 days he received 108 gm. with coincident clinical improve- 
ment. At another period, 61 gm. were given over a period of 11 days, this 
time without clinical improvement. He became progressively more dysp- 
neic, cyanotic, and signs of pulmonary edema appeared. He expired on 
the ninety-first day after entry to the hospital. 

Necropsy. Gross Findings. Peritoneum: No evidence of peritonitis 
or ascites. Pleural cavities: firm, fibrous adhesions at both apical regions. 
The right pleural cavity contained 2 liters of a straw-colored fluid and the 
left cavity had 1 liter of a similar fluid. Pericardial sac: walls glistening 
with 300 cc. of a straw-colored fluid present. Heart: weight 625 gm. The 
musculature was firm. There was a dilatation of all the chambers with a 
definite hypertrophy of the wall of the left ventricle. There were no 
thrombi present, and there was no evidence of myocardial fibrosis. The 
pulmonary valve appeared normal. The tricuspid and mitral valves were 
dilated. The diameter of the mitral valve was 2.25 em. The chorde 
tendine were thickened and shortened. There was a definite nodular, 
fibrous thickening of the edges of the mitral valve representing a healed 
valvulitis. About three-fourths of the entire periphery of the mitral valve 
was covered by large, irregular, friable, brownish-red vegetations. The 
vegetations were mainly on the atrial side of the mitral valve, and had 
caused an erosion 1 cm. in diameter through one leaflet. The chorde 
tending were also covered with vegetations. The aortic valve was stenotic 
with the diameter of its aperture being 1.5 em. The edges of the leaflets 
were thickened by a nodular and fibrous tissue change. Some of the 
nodules contained calcium. The coronary arteries appeared normal. 
Lungs: the right weighed 1150, and the left 800 gm. There was a marked 
and generalized congestion of the substance of both lungs. The right upper 
lobe, particularly the superior one-half, was consolidated. On section, this 
lobe varied from a gray appearance to a reddish discoloration. Purulent 
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exudate was present in the lung substance and could be expressed from the 
smaller bronchi. Spleen: weight 650 gm. The organ was soft, red, and 
congested with two large infarcts present. Liver: weight 1800 gm. Firm 
and possessed a nutmeg appearance. Kidneys: each weighed 200 gm. 
Cloudy swelling apparent. Capsules were markedly adherent with evi- 
dence of old infarction present. Brain: there was an area of softening 
occupying the cortex of the left temporal and postero-inferior portion of 
the frontal lobe. The lumen of the left middle cerebral artery was almost 
pinpoint in size shortly after its origin from the internal carotid artery. 

Microscopic Findings. Heart: there was a diffuse infiltration of lym- 
phocytes with occasional neutrophils in the connective tissue adjacent to 
the muscle fibers. Within the connective tissue surrounding the small 
arteries, there were accumulations of similar types of cells. These inflam- 
matory foci had the appearance of Aschoff nodules. The entire section 
represented a subacute myocarditis. Some of the small arteries were par- 
tially occluded by homogenous eosin-staining bodies resembling emboli. 
The coronary arteries were within normal limits. The aortic leaflet 
possessed a fibrous nodular thickening and was essentially acellular. The 
mitral valve was also the site of a fibrous nodular thickening. An area of 
calcification was apparent in the middle of ‘the leaflet. Loosely attached 
to the surface of the mitral leaflet was a large irregular vegetation composed 
of loose fibrous tissue containing numerous neutrophils, lymphocytes, and 
fibroblasts. A great portion of the vegetation was composed of amorphous 
eosin-staining protein representing cellular débris, platelet thrombi and 
bacteria. Lungs: sections from the consolidated portion revealed an 
extensive atelectasis. The exudate in the walls of the compressed alveoli 
consisted mostly of mononuclear cells such as macrophages and lympho- 
cytes, with a scattering of neutrophils. Several sections from other parts 
of the lung showed only a few dilated alveoli. Some alveoli were congested 
with numerous erythrocytes; large macrophages containing brown granules; 
and partially filled with coagulated eosin-staining serum. Pleure: Both 
were thickened and replaced by an acellular fibrous layer. Liver: there 
was a marked engorgement of the sinusoids at the centers of the lobules 
with erythrocytes, and distention of the central veins. A moderate atrophy 
of the central liver cords had occurred. Dark brown granules were present 
in the central liver cells. A few neutrophils were present in the center of 
the lobules. A diffuse mild fatty metamorphosis had taken place. Kid- 
neys (hematoxylin-eosin and azo-carmine stains): glomeruli were enlarged 
and very cellular. Most of the cells were mononuclear leukocytes. The 
capillary basement membrane was swollen. There was a minimal intimal 
atherosclerosis of the small arteries. Lymph nodes from the hilar region: 
there was a generalized increase of reticulum. Numerous large macro- 
phages were filled with hemosiderin granules. Spleen: a moderate conges- 
tion with erythrocytes was present. A reticular hyperplasia was apparent 
with oceasional large mononuclear cells seen in the sinusoids. There were 
only a few neutrophils. A mild fibrosis of the pulp was apparent. Brain: 
the lumen of the left middle cerebral artery was almost completely occluded 
by a thickened intima composed of proliferating fibroblasts and prominent 
capillaries. The elastic lamina was prominent. No inflammatory reaction 
was apparent. Extensive areas of cerebral tissue were replaced by fat 
granule cells. 

Bacteriologic Data. Blood cultures: bacto tryptose broth with 1% 
sodium citrate was used. Venous blood (5 cc.) was introduced into 25 ee. 
of the broth contained in large vaccine bottles. Under sterile precautions, 
10°; of the air in the bottles was replaced by carbon dioxide. Incubation 
was then carried out for 5 days at 37° C. Subcultures were made at the 
end of 5 and 15 days on dextrose agar slopes which were also incubated in 
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the presence of increased carbon dioxide tension. Organisms isolated in 
this manner proved to be Gram-negative, pleomorphic bacilli, growing only 
in the presence of increased carbon dioxide tension. The organisms did 
not ferment dextrose, saccharose, lactose, or mannite, and were agglutinated 
in high titer by antibrucella serum. Spinal fluid: no organisms were 
isolated from the cerebrospinal fluid obtained on eighth hospital day. 
Necropsy material: smears were made upon glass slides directly from the 
soft vegetations of the mitral valve and stained by Gram’s method. Micro- 
scopic examination revealed myriads of Gram-negative, pleomorphic bacilli 
having the morphologic appearance of brucella. Specimens of pericardial 
and pleural fluid and heart’s blood were added to tryptose broth. After 
5 days of incubation, subcultures were made on dextrose agar slopes and 
at the same time a portion of the cultured fluids was injected intraperi- 
toneally into guinea pigs. 

Fresh sections of spleen, liver, valve vegetation, hilar lymph nodes and 
lung were macerated in sterile physiologic sodium chloride solution, and 
then added to tryptose broth. After 5 days of incubation, dextrose agar 
slants were inoculated and material injected into guinea pigs. The animals 
were sacrificed at the end of 4 weeks. Under sterile precautions, sections 
of the animals’ spleens were smeared on dextrose agar slopes and the latter 
incubated. Fermentation and agglutination studies were carried out with 
suspected organisms isolated from each animal. The results of the post- 
mortem bacteriologic studies are presented in Table 1. 

The final diagnoses were: brucellosis; subacute brucella endocarditis; 
subacute myocarditis; old rheumatic heart disease with mitral stenosis and 
aortic stenosis and regurgitation; embolism to left middle cerebral artery 
and left parietal encephalomalacia; mononuclear pneumonia; pulmonary 
edema and congestion; infarction of the kidneys and spleen; subclinical 
glomerulonephritis. 


TABLE 1.—ReEsvuLtTsS OF PosTMORTEM BACTERIOLOGIC STUDIES 


Specimen. Dextrose agar. Tryptos® broth. Guinea pigs. 
Spleen Br. abortus S. albus Br. abortus* 
Liver Br. abortus S. albus Br. ahortus 
Heart vegetation ; Br. abortus Br. abortus Br. abortus 
Hilar lymph nodes S. albus S. albus Br. abortus 
Lung S. albus S. albus Br. abortus 
Pericardial fluid Br. abortus S. albus Br. abortus 
Pleural fluid S. albus S. albus No growth? 
Heart's blood Br. abortus Br. abortus Br. abortus 


* Guinea pig inoculated with suspension of spleen December 4, 1940; died Decem 
ber 31, 1940. Cultures of spleen from this animal were overgrown with staphylo- 
cocci and spore-formers. Br. abortus was isolated from the spleen of a guinea pig 
inoculated December 9, 1940, with a portion of culture in tryptose broth 

+ In addition to the animal inoculated directly with pleural fluid, a guinea pig 
was inoculated December 9, 1940, with a culture of pleural fluid in tryptose broth 
Br. abortus was not found in either of these animals 


Comment. This report emphasizes the necessity of using special 
cultural methods in order to prove the diagnosis of brucellosis. 

Another point of interest is the type of cellular infiltration which 
was noted in the lungs and kidneys. The exudate was composed 
for the most part of mononuclear cells rather than neutrophils. 
Another feature was the tissue change apparent in the myocardium. 
It was not unlike that seen in acute rheumatic fever. We have no 
reason to believe that the patient had acute rheumatic fever in 
addition to his brucella infection. 
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Finally, therapy with sulfathiazole and sulfanilamide had no 
effect upon the patient’s bacteremia. Administration of the latter 
drug coincided with only temporary improvement in the patient’s 
condition. We have successfully treated 3 patients with sulfan- 
ilamide having a brucella bacteremia without endocarditis. As we 
have pointed out elsewhere,’ treatment of any bacterial endocarditis 
with the sulfonamide compounds is accompanied by disappointing 
results because of the very nature of the focus of infection. 

Summary. |. The clinical, pathologic, and bacteriologic data 
are detailed for a patient with brucella endocarditis. 

2. The patient received a total of 31 gm. of sulfathiazole and 
236 gm. of sulfanilamide. This therapy had no effect upon the bac- 
teremia, and only temporary clinical improvement was observed. 
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Iv has long been known that the pulse during sleep is slower than 
during waking hours. It has also long been known that accelera- 
tion occurs with cardiac insufficiency and that this acceleration 
persists during sleeping hours. This fact has been employed par- 
ticularly in the study of the rheumatic heart?** and in coronary 
artery disease. It has likewise been established that in fevers, for 
each degree of temperature above normal, a rise in the pulse rate of 
S to 10 points can be expected.24 The mechanism producing the 
abnormal acceleration of the rate has remained obscure. As far 
back as 1914, Mackenzie raised the question whether it was caused 
by a myocardial lesion, by nerve stimulation from inflamed tissue 
or by increased irritability of the cardiac muscle. During the past 
several years, it has been frequently observed that pathologic con- 
ditions are present in the heart in cases displaying a tachycardia 
out of proportion to the temperature when cardiac disease may or 
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may not have been the prominent feature of the clinical syndrome. 
This observation led us to study a group of such cases. 

In 100 hearts from cases having a persistent tachycardia and dis- 
crepancy between the rate of the pulse and the height of the tem- 
perature, demonstrable acute injury to the myocardium was found 
in Sl. In 98 cases in which the discrepancy was lacking, the number 
of instances with acute myocardial changes was 21. These observa- 
tions suggest that the relationship between the pulse and tempera- 
ture offers a valuable clinical guide to the presence or absence of 
myocardial disease. 

Only those cases were chosen for analysis in which the discrepancy 
was present for 48 hours or more and persisted both day and night. 
Certain types of cases were eliminated from consideration, auricular 
fibrillation, acute massive non-cerebral hemorrhage, hyperthyroid- 
ism, surgical shock and infants. The arrhythmia prevents the 
development of the phenomenon in the first and tachycardia is a 
natural result in the others. Infants present a problem which 
deserves separate study. The control cases also were chosen only) 
if under observation 48 hours or more. Although the time limit 
set in the choice of material prevented the use of strictly consecutive 
cases, all necropsies were performed within the past 24 vears. 

The ages ranged from 11 to 83 vears. There were 51 men and 
{9 women. The blood pressure of 58 patients was within normal 
limits; of 12, slightly raised (140-170 systolic, 90-100 diastolic) ; of 
14, moderately high (170-200 systolic, 100-140 diastolic); and of &, 
very high (200 systolic, 140 diastolic or greater). 

The weights of the test hearts were on an average not much 
increased. Sixty-two weighed less than 400 gm., 30 between 400 
600 gm., 4 over 600 gm.; 4 were not weighed. 

Coronary sclerosis was present in about half the cases. It was 
marked in 18, moderate in 26, slight in 16 and absent in 40. 

The gross necropsy findings in 36 of the hearts were acute infarc- 
tion of the myocardium with or without thrombosis, 14; rheumatic 
heart disease, 6; metastatic carcinoma, 6; acute endocarditis, 4; 
acute pericarditis, 4; syphilitic aortitis and valvulitis, 2. One case 
of acute endocarditis was superimposed on a healed rheumatic 
deformity, another on a congenital lesion. One of the metastatic 
tumors had acute pericarditis. 

The histological findings were much more revealing. Of the 
6 rheumatic hearts, acute rheumatic myocarditis was present in 4, 
twice complicated with acute non-rheumatic endo- and myocarditis. 
Two cases had only the superadded non-rheumatic myocarditis. 
Two other cases were discovered with many Aschoff bodies and nor- 
mal valves. All the cases of acute pericarditis and acute endo- 
carditis had associated acute myocardial lesions. In the 2 syphil- 
ities, a chronic granulomatous lesion possibly syphilitic was present 
in 1 and an acute interstitial myocarditis in the other. 
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In the remaining 43 cases, an acute myocarditis with polymorpho- 
nuclear reaction was present in 22, acute miliary infarcts in 10, 
acute miliary necrosis in 4, marked fragmentation without cell- 
ular response in 4, tuberculosis in 2, and multiple abscesses in 1. 

Cardiac symptomatology dominated the clinical features in 
20 cases. These were the 4 acute endocarditides, the 2 syphilitic 
aortitis and valvulitis, 9 of the acute massive infarctions, 3 of the 
rheumatics, 4 each of the acute myocarditides and miliary infare- 
tions, and | each of pericarditis, miliary necrosis and metastatic 
carcinoma. The last case was of peculiar interest. The clinical 
diagnosis was acute coronary thrombosis; the bronchogenic carci- 
noma was entirely unsuspected. 

Cardiac symptoms were absent or a very minor clinical feature 


in 52. Pyelonephritis was the most frequent complication found 
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Fig. 1.--Case of lobar pneumonia complicated with acute pericarditis 
and myocarditis. 


at necropsy, being present in 12, the acute pneumonias and pul- 
monary infections with bronchogenic carcinoma next in 8, and pul- 
monary tuberculosis in 5. Other infectious processes were present 
in most of the remainder. The most common of the cardiac con- 
ditions were acute myocarditis and miliary infarcts. 

ldemonstrable lesions of the myocardium were absent in 19 cases. 
The anatomic diagnoses were pulmonary tuberculosis, 5; pneumo- 
coniosis, |; thrombosis of the inferior vena cava and its tributaries, 3; 
intestinal obstruction, 4; chronic pyelonephritis, 2; hepatic cirrhosis, 
2; chronic ulcerative colitis, 1; brain tumor, 1. One case of pyelo- 
nephritis presented clinically as a cardiac case. 

The control group without a disproportion of pulse and tempera- 
ture consisted of 98 cases. The ages ranged from 29 to 94 years. 
Norma! blood pressures were found in 38, slightly raised in 12, mod- 
erately raised in 17, and very high in 10. It was not recorded in 21. 
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There were 65 men and 33 women. Cardiac hypertrophy was more 
marked, although half the cases (44) had hearts weighing less than 
100 gm.; 42 weighed between 400 and 600 gm., and 8 weighed 
600 gm. or more. The weights of 4 were not recorded. Severe 
coronary sclerosis also was more prominent. Marked arterioscler- 
osis Was present in 28, moderate in 20, slight or absent in 50. 
Acute myocardial lesions were present in 19 hearts. They were 
acute coronary thrombosis, 2; acute miliary infarctions, 5; inter- 
stitial myocarditis, 7, 3 with pericarditis; miliary abscesses, 3; 
tuberculous pericarditis, 1; and atypical Aschoff bodies, 1. Two 
hearts had chronic lesions, chronic granulomatous myocarditis and 
amyloidosis. 
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Fic. 2.—Case of severe pyelonephritis, uremia, acute pericarditis, and acute myo- 
cardial infarction 


Cardiac symptoms, almost invariably of hypertensive character, 
dominated the clinical picture in 14 instances. Eight had acute 
myocardial lesion, acute coronary thrombosis, 2; tuberculous peri- 
carditis, 1; miliary infarctions, 3; interstitial myocarditis, 2. 

The associated lesions in the 13 non-cardiac cases with myocardial] 
lesions showed some similarity to the series with the phenomenon 
of pulse-temperature disproportion. The anatomic diagnoses were 
pyelonephritis, 3; pulmonary embolism, 3; 1 each of cerebral throm- 
bosis, cerebral hemorrhage, pulmonary tuberculosis, staphylococcal 
septicemia, bronchogenic carcinoma, carcinoma of the esophagus 
and amyloidosis. In the case of pulmonary tuberculosis, atypical 
Aschoff bodies of the myocardium were found. The myocardial 
abscesses were found in 1 case of pyelonephritis with prostatic 
abscess, the staphylococcal septicemia and a cerebral hemorrhage 
associated with a streptococcal pneumonia. 
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Acute lesions were absent in 77. Six cases were clinically hyper- 
tensive cardiacs. Necropsy revealed marked hypertrophy and 
severe coronary sclerosis in 4, cerebral thrombosis in 1, and extensive 
pulmonary infarcts in 1. 

‘The pathologic findings of the other organs in the remaining cases 
was strikingly different in most respects from the group with the 
pulse-temperature disproportion. Cerebral lesions comprised the 
largest group, 18 in number, and included hemorrhages, thromboses, 
primary and secondary tumors, abscesses, and 1 case of skull frac- 
ture. Malignant tumors ranked second with 16. Although many 
were of abdominal organs, only 1 caused intestinal obstruction. 
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Fic. 3.—-Case of chronic active rheumatic heart disease, acute endocarditis, sep- 
ticopyemia, acute emboli of myocardial branches of coronary arteries and acute 
miliary infarctions 


The other conditions were acute pneumonia, 12; pulmonary tuber- 
culosis, 6; acute peritonitis, 4; pulmonary embolism, 3; pemphigus, 
3; hepatic cirrhosis, 2; and 1 each of cholecystitis, mesenteric throm- 
bosis, decubital ulcers, chronic pelvic abscess, Landry’s paralysis, 
pernicious anemia and glomerulitis. 

‘Tachycardia in pulmonary tuberculosis is frequent. Boas! found 
that it occurred early and was often seen in the later stages. He 
believed it was a functional manifestation. He quoted Sewall and 
Head as explaining the tachycardia on a basis of a labile vasomotor 
system. In the present series, 10 cases showed the pulse-tempera- 
ture discrepancy; it was absent in 7. Acute myocardial lesions 
were found in 5 of the first and 1 of the second group. 

In intestinal obstruction tachycardia is known to be of almost 
constant occurrence. The explanation advanced by Ravdin and 
Abbott® is that the increased cardiac rate is a compensatory mech- 
anism. ‘They believe that the increased intra-abdominal pressure 
on the great veins interferes with the return flow of blood to the 
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heart and that the heart therefore reacts by an increased rate. Six 
cases of the present series showed the phenomenon, of which 2 had 
acute myocardial lesions. Only 1 instance of obstruction was pres- 
ent in the group without the phenomenon. 

Ravdin’s explanation may also be applied to extensive venous 
thromboses of the inferior cava and its tributaries and to hepatic 
cirrhosis. In both conditions there is great interference with the 
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Fic. 4.—Case of hypertension with massive cerebral hemorrhage. 


return flow of blood to the heart. There were only 2 cases of venous 
thromboses, both with discrepancy, 1 with an acute myocardial 
lesion. Four cases of cirrhosis displayed the discrepancy, 2 did not. 
An acute rheumatic myocarditis was present in | of the 4. Lesions 
were absent in all the others. 

Brain lesions usually have a bradycardia.’ Of the 22 cases with 
cerebral disease, only 1 had a disproportionally rapid pulse and myo- 
cardial damage was absent. Twenty-one had either a proportionate 
pulse or a bradycardia. There were 2 with cardiac lesions, acute 
miliary infarcts in 1, abscesses in the other. 

Summary and Conclusions. In cases with persistent tachycardia and 
disproportion between the pulse rate and temperature level the acute 
myocardial lesions were studied. In 100 cases presenting the phe- 
nomenon, acute lesions were present in 80, a chronic granulomatous 
lesion in 1. In 98 cases in which the phenomenon was absent, acute 
lesions were present in 19, a chronic granulomatous lesion in 1 and 
amyloidosis in 1. The relation between the pulse and the tempera- 
ture appears to offer a simple and valuable index to the presence 
or absence of acute myocardial damage in a high per cent of cases. 
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FREQUENCY OF BILATERAL RENAL DISEASE IN PERSISTENT 
HYPERTENTION. 


By Josepu R. Kaun, M.D., 
SENIOR INSTRUCTOR IN EXPERIMENTAL PATHOLOGY, WESTERN RESERVE UNIVERSITY, 
AND 
Tuomas C. Laippty, M.D., 
CHIEF RESIDENT IN PATHOLOGY, UNIVERSITY HOSPITALS AND INSTITUTE OF PATHOLOGY, 
WESTERN RESERVE UNIVERSITY, 
CLEVELAND, OHIO. 


From the Institute of Pathology, Western Reserve University and The University 
Hospitals of Cleveland.) 


EXPERIMENTALLY produced unilateral renal ischemia causes 
hypertension in dogs® and monkeys.” The elevation of blood 
pressure does not persist indefinitely unless the other kidney is 
removed or unless the main artery of the other kidney is also con- 
stricted. The elevation of blood pressure produced by constriction 
of one renal artery in some rats,” goats and sheep™ lasts for months 
without removal of the opposite kidney or constriction of its artery. 
The constriction of the main artery of only one kidney in animals pro- 
duces no elevation of blood pressure if its ureter is ligated.**  Unilat- 
eral renal disease in man may also result in a hypertension, which is 
persistent and may reach very high levels. There may be ocular 
changes with hemorrhage, exudation, edema, retinal detachment 
and blindness. With the removal of the ischemic kidney, both in 
animals® and in man,'-*!°%7~22 the blood pressure will return to 
its original level if the remaining kidney is normal. ‘Tests of renal 
excretory function in experimentally produced renal ischemia or in 
arterial and arteriolar nephrosclerosis may be normal if the ischemia 
is of moderate degree. Before surgical removal of a diseased kidney, 
thought to be the cause of hypertension, all types of excretory renal 
function tests should be performed and intravenous as well as retro- 
grade pyelograms should be made on the opposite kidney as well, in 
order to rule out any contralateral renal disease. It should be 
noted, however, that even when all renal function tests and pyelo- 
grams are normal, the kidney may still be the seat of vascular 
disease. It is important, therefore, in studying hypertension in 
human beings to determine in what proportion the hypertension 
may be due to unilateral renal disease. 

In 1000 patients* who died of conditions directly related to hyper- 
tension, and upon whom autopsies were performed, all had a final 
anatomic diagnosis of arterial nephrosclerosis, arteriolar nephro- 
sclerosis or a combination of the two. Patients with pyelonephritis, 
congenital polycystic renal disease and nephritis were excluded from 
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this series. In all of these patients the renal vascular disease was bi- 
lateral. In many instances the degree of vascular involvement was 
not the same in both kidneys. In 20 (2%) of the patients the two 
kidneys differed greatly in weight, one being much reduced in weight 
while the other weighed as much or more than normal. In some 
the smaller kidney weighed less than 50 gm. Microscopic examina- 
tion of these small kidneys showed few normal glomeruli or tubules. 
It may be presumed, therefore, that their function must have been 
greatly reduced although in none of these 20 patients was there an 
elevation of nitrogenous products in the blood. Some, to be sure, 
may have been congenitally hypoplastic kidneys. The larger kid- 
neys must have had a normal or nearly normal function. However, 
when the large kidneys were examined microscopically, in all 
20 cases they were found to be the seat of arterial and arteriolar 
nephrosclerosis. Thus, in any of these patients, if the smaller and 
nearly functionless kidney had been removed the blood pressure 
would probably not have returned to normal. 

When hypertension is due to renal vascular disease, not related to 
pyelonephritis, both kidneys are usually involved. In such individ- 
uals the removal of one kidney, even though clinically functionless or 
nearly so, while the opposite one is functionally normal, will not 
relieve the hypertension. It is impossible to state that the vascular 
disease began simultaneously in both kidneys. It may at first have 
been confined to the smaller one and subsequently, after the hyper- 
tension had existed for a period of time, developed in the larger 
kidney. But, at present, there is no method by which the possible 
existence of vascular disease in any kidney can be excluded. 

Autopsies on 50 cases of chronic pyelonephritis were also studied. 
Only 10 of these patients showed no renal vascular disease and they 
did not have hypertension. In 4 instances the pyelonephritis was 
confined to one kidney but 3 of these nevertheless had bilateral 
renal vascular disease. In the fourth case the vascular disease was 
confined to the kidney the seat of chronic pyelonephritis and hyper- 
tension was present. However, in the last case the pyelonephritis 
was secondary to ureteral obstruction by a carcinoma of the bladder, 
and the patient died of generalized carcinomatosis. In 23 of the 
36 remaining patients hypertension was present during their last 
hospital admission. The remaining 13 did not have hypertension 
on admission to the hospital but many of them were in shock due 
to various other conditions. From the weights of the hearts it can- 
not be stated that they had hypertension. 

An analysis was made of the kidney weights of 456 autopsied 
patients with hypertension, having an anatomic diagnosis of arterial 
and arteriolar nephrosclerosis. These weights were compared with 
those of normal kidneys from patients who died without renal dis- 
ease (see Tables 1 to 4). The tables* show that, on the average, 

* There is a difference in the number of right and left kidneys in the tables because 
some of them were injected for special studies and not weighed. 
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patients with arterial and arteriolar nephrosclerosis have smaller 
kidneys, but the difference is not as great as might be expected. 
In fact, the weight deviation in both the normal and diseased kid- 


nevs Is so great that there isa considerable overlapping. 


Many of the 


kidneys with vascular disease have normal or above normal weights. 


KIDNEYS IN MALEs. 


KIDNEYS 


WitTH 


WitH 


TABLE 1 WeEIGHTs oF NorMaAI 
Right kidney. 
Average 
Age No weight. 
15-24 13 172 +33 
25-34 10 170 +31 
44 60 IS3 +32 
15-54 95 172 +33 
55-14 52 160 +24 
65-74 12 172 +31 
| 2é2 171 32 
PaBLeE 2 WEIGHTS OF NORMAI 
tight kidney 
Average 
\ No weight. S.D 
15-24 153 +40 
25-34 30 154 +32 
44 25 174 +32 
15-54 23 164 #27 
5514 19 146 +25 
65-74 Ss 132 +24 
75 2 140 
Tota 116 157 +32 
Paste 3.—WetcutTs oF KipNeys IN MALEs 
Right kidney 
Average 
Age g No weight. 8.D 
25-34 5 145 = 16 
35—44 30 169 =41 
15-54 75 156 =43 
55-64 155 
65-74 SO 157 +43 
75-84 20 136 +47 
291 156 +43 
raBLe 4 Weicuts OF KIDNEYS IN FEMALES 
Right kidney. 
Average 
Age group No weight. S.D. 
24 1 150 
25-34 1 100 
35-44 26 141 +38 
415-54 36 137 +47 
55-4 20 144 +30 
65-74 13 148 = 23 
75 1 85 
Total QS 140 +39 
VOL. 203, No. 6.— JUNE, 1942 27 
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Left kidney. 


Average 
weight. S.D. 
166 +32 


172 +35 
163 
175 +35 


174 +34 


IN FEMALES 


Left kidney 


Average 
weight. 
154 +38 


\RTERIOSCLEROSIS, 


Left kidney. 
Average 
weight. S.D. 

152 +24 
169 
158 +40 
157 +43 
165 #45 
139 +44 


160 #43 


ARTERIOSCLEROSIS, 


Left kidney. 
Average 
weight. S.D. 

100 
120 
134 +50 
139 +44 


13 
10 
62 
06 
54 
13 
278 
No 
30 158 +36 
26 172 +37 
24 164 =32 
18 139 #28 
9 132 +34 
2 133 
157 +37 
No 
4 
24 
73 
SO 
Sl 
20 
No. 
26 
36 
19 152 = 34 
15 149 +23 
1 70 
100 140 +42 
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By microscopic examination it was found that the kidneys of nor- 
mal size have arteriolar disease with slight if any involvement of 
the larger arteries. In some kidneys of normal weight the capsules 
strip with ease, the external surfaces are smooth and all gross features 
are those of normal kidneys. Microscopically, these showed marked 
hvalinizing arteriolar sclerosis, especially of the preglomerular 
arterioles. That such large kidneys are the seat of ischemia, it is 
of course impossible to judge on anatomic grounds alone. It is 
generally thought that renal ischemia, with its associated hemo- 
dynamic disturbance, presumably resulting in deficient irrigation of 
the kidney with blood, initiates the hypertension. Recently Page" 
has suggested that the hemodynamic disturbance consists not so 
much of a reduction of the blood flow through the kidney as of a 
reduction of pulse pressure within the kidney. Since, in most of the 
kidneys, especially those that are of normal weight, the vascular dis- 
ease is practically limited to the preglomerular arterioles; it is difficult 
to see how reduction of pulse pressure Can occur bey ond this site when 
there is no actual pulsation in the portion of the vascular tree distal 
to this site. Presumably, glomeruli are composed of capillaries 
and the tubules are supplied by capillary vessels in both of which 
pulsation does not occur. 

Arteriolar disease of the kidneys alone will not induce marked 
atrophy of the organ. ‘The reduction in size of the kidneys, in vas- 
cular disease, is due mainly to arteriosclerosis of the larger intra- 
renal arteries or sclerosis with stenosis of the main renal arteries. 
The weights of the kidneys with arteriolar and severe arterial 
sclerosis on analysis (Table 5) are found to be significantly smaller 
than those with arteriolar disease and minimum or only moderate 
arterial sclerosis. 

5.—WercHTs oF KIDNEYS OF PATIENTS MARKED ARTERIOSCLEROSIS 
AND ARTERIOLAR SCLEROSIS. 


Right kidne Left kidney 
Average Average 
No weight. No weight 
Male 52 117 +31 17 126 +36 
Female 54 104 +32 1s 100 #36 


The average weight of the kidneys of the uremic patients (Table 6) 
is less than of those dying of other complications of hypertension. 
These very small kidneys have not only arteriolar disease but also 
severe arterial sclerosis. However, in the individual instances the 
kidneys may weigh even more than normal. This can be expected 
when it is known that the glomerular counts on kidneys need not 
closely correspond with the weight of the kidneys." 

The onset of hypertension is so insidious that the history of the 
duration of the disease is unreliable. It is, therefore, impossible 
to determine either by gross or microscopic examination of the 
kidneys how long any patient may have had hypertension. 
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Sixty-five (14%) of the 456 patients whose kidney weights were 
analyzed died of uremia. Some of these were complicated by heart 
failure, so that it was impossible to tell whether or not the renal 
disease alone was sufficient to cause the uremia. Eighteen (27.7%) 
of the 65 uremic patients had necrotizing arteriolitis (malignant 
hypertension). Arteriolar necrosis was found only in the patients 
dying with renal insufficiency, although many of the patients whose 
death was due to cerebral hemorrhage had higher blood pressure. 
In all of the kidneys showing necrosis of arterioles, chronic vascular 
disease was very marked. This suggests at least the possibility 
that renal failure was present and that the arteriolar necrosis was 
superimposed upon already failing kidneys. This is in agreement 
with experimental work in which similar necrotizing lesions were 
observed in animals with hypertension and renal insufficiency.” 


PaBLe 6 Weicuts or Kipneys or Patients Uremia To ARTERIO 
AND ARTERIOLAR NEPHROSCLEROSIS 


Right kidney. Left kidney. 

Average Average 

No weight. No weight. 
Male 37 117 35 118 
Female 28 97 25 SS 


Many of the younger patients who died of hypertension had 
arteriosclerosis which was confined to the kidneys; careful search 
disclosed none elsewhere in the body. Thus it is concluded that 
generalized arteriosclerosis in man is not a necessary accompaniment 
of hypertension. Furthermore this study offers no support for the 
view that systemic hypertension causes a generalized vascular 
sclerosis. There was no pathologic state in these cases to account 
for the high blood pressure other than the intrarenal vascular 
sclerosis. 

Conclusion. [rom this study it is obvious that in nearly all cases 
of persistent hypertension with vascular disease the renal disease is 
bilateral. The renal involvement may be much more marked in 
one kidney than the other, and can be so extreme as to produce : 
functionless or almost functionless organ. All known clinical tests 
of excretory function may fail to detect renal vascular disease. The 
weight and size of the kidney are not directly proportional to the 
degree or duration of the hypertension. 
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A RENAL CONCENTRATION TEST EMPLOYING POSTERIOR 
PITUITARY EXTRACT. 
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From the Departments of Preventive Medicine and Medicine, Tulane University 


THE most satisfactory tests for renal function in many instances 
are those measuring the concentrating capacity of the tubules. 
These tests employ a period of water restriction, or deprivation vary- 
ing from 12 hours to 3 days. The use of posterior pituitary extract 
about to be described produces a satisfactory test vet eliminates 
these long periods of fluid restriction or water deprivation. ; 

It was evaluated by submitting patients to three or more of the 
following five procedures: 1, a modified Fishberg concentration 
test with restriction of fluids from 6 o’clock the previous evening. 
The overnight urine was discarded and half-hourly specimens col- 
lected from 9 o'clock in the morning until 11 or 12 noon. 2, the 
same procedure with the administration of 0.5 cc. (10 units) of 
surgical pituitrin subcutaneously at 9 o’clock in the morning. 
3, free access to fluids until 9 in the morning, when they were re- 
stricted; the pituitrin administered and 30-minute specimens taken 
as above. 4, free access to fluids until 9 in the morning, when in 
15 minutes, 1600 cc. of water were given followed by administration 
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of 0.5 ce. of surgical pituitrin either (a) before or (b) after diuresis 
had started; specimens of urine were again collected at half-hourly 
intervals. 5, the fourth procedure was repeated without the ad- 
ministration of the pituitrin. Specific gravities were obtained by 
weighing the urine in a 2-cc. weighing bottle or pyknometer to 
0.1 mg. and comparison made with a similar quantity of distilled 
water at the same temperature according to the usual technique.* 
Corrections were made for albumin when present. 

On 35 individuals, including 20 normal subjects and 15 patients 
with various degrees of renal impairment, 104 tests have been car- 
ried out. Consistent results have been obtained in all. Chart 1 
shows the results in 1 subject. The curves are numbered to cor- 
respond to the procedures described above. In this instance, the 
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Cuart 1.— Results in 1 subject. The curves are numbered to correspond to the 
edures described in the text. Black and white columns represent urinary 
ime corresponding to curves 4a (1600 ec. water with pituitrin) and 5 (1600 cc. 
vater without pituitrin) respectively 


test was carried out in very hot weather, which accounts for the 
fact that with or without preparation, the urinary specific gravity 
started in each experiment in a range (1.025) indicative of satis- 
factory renal function. This fortunate circumstance revealed data 
which indicated that when water diuresis was inhibited by water 
restriction (Curve 2), or by excessive loss by perspiration or other 
routes of excretion (Curve 3), and the initial specific gravity was 


Recently we have been using the Saxe Urinopykometer, which requires only 
to 4 of urine, and is accurate, rapid and simple. We are now attempting to 


tablish standards for 2 one-hourly collections of urine to obtain volumes suitable 
th 


Ordinary urinometer. 
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high, the addition of the pituitary extract had little effect in elevat- 
ing the specific gravity. This is also shown in Chart 2. However, 
when the specific gravity started in a low range it may be seen 
(Chart 2) that a marked elevation resulted in normal subjects to 
values (1.024 in all but | instance) indicative of adequate tubular 
function. These values, however, did not approach those obtained 
when the specific gravity started in a high range. Since pituitary 
extract inhibits water diuresis, when the latter is already eliminated, 
little effect is to be expected upon the specific gravity. 

The stimulus to water diuresis instituted by the administration 
of 1600 cc. of water in 15 minutes at the beginning of the procedure 
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CuHart 2.—Results of Procedure 3. The specific gravity before and after the 
administration of posterior pituitary extract is shown. Black circles represent nor 
mal subjects, white circles patients with renal disease as described in text. Ordinates 


represent specific gravity, absciss@ patient number. 


(Chart 1, Curve 5) was inhibited by pituitrin whether diuresis had 
started (Curve 4b) or not (Curve 4a), indicating the effectiveness 
of this function of pituitrin. This is also reflected in the urinary 
volumes which, with pituitrin, were maintained at the initial low 
values (Chart 1). Regardless of preparation of the normal subject, 
the administration of pituitrin maintained the specific gravities at 
levels diagnostic of adequate tubular function. 

In all normal subjects studied, the results have been similar and 
in each instance, specific gravity values were equal to or exceeded 
those obtained by the standard test with water restriction. 

Chart 3 shows the results obtained in 2 subjects with slightly 
and markedly impaired renal function respectively with, 1, the 
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isual concentration test; 2, the usual concentration test plus pitu- 

itrin; and 3, no preparation plus pituitrin. In each instance, the 

' comparative results of each procedure are clearly shown. Further 

results of Procedure 3 in patients with bilateral renal disease are 

shown in Chart 2. These patients show varying degrees of impair- 

ment of the concentrating ability of the kidneys associated with 

icute hemorrhagic nephritis (Case 7) and chronic nephritis (Cases 9, 

|, 12, 20, 25), including uremia (Cases 6, 8, 14), and arterio- 
sclerotic heart disease (Cases 5, 1S, 21, 22, 23). 

Patients 1S and 21 represent instances of congestive heart failure 

diuresis of edema fluid was actively progressing at the time 

e procedure was carried out. In both patients the usual concen- 

entration test without pituitrin failed to indicate the concentrating 
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the kidneys because of the diuresis. Values were raised 
d 1.018 without pituitrin and to 1.022 and 1.024 with 


Discussion. (f the procedures described above, that employing 
tuitrin with no preparation of the patient was found to give en- 
tirely suitable results. In health, the urinary volume and specific 
gravit lepend upon the quantity of fluids ingested and the extra- 
renal Tuld loss When large quantities of fluid are taken, a urine 
specific gravity is produced, while with limited intake, espe- 
loss through perspiration, diarrhea or other extrarenal 
great, the urine will be scanty and concentrated. The 
ests of urinary concentration in use today employ a period of water 


estriction varying from 12 hours to 3 days to produce a satisfactory 
bition of water diuresis and consequent elevation in the urinary 
pecific gravity. The action of posterior pituitary extracts elimi- 


ates the weed for these long periods of water deprivation. The 


t 
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antidiuretic action of posterior pituitary extract results from an 
increase in the reabsorption of water by the tubules. In this way, 
the urinary volume is diminished and the specifie-gravity elevated 
in the face of water diuresis, which is inhibited. The degree to 
which the specific gravity is raised would depend upon three or 
more factors, including the dosage or effectiveness of the pituitrin, 
relative to the degree of water diuresis present, the tubular function 
and the electrolyte and non-electrolyte pattern in the urine. 

The dosage of pituitrin used has to be kept within a value which 
is not only safe for clinical use but also is sufficiently effective in the 
face of even extreme water diuresis to elevate the specific gravity 
of the urine in normal subjects to values which are considered in 
other renal concentration tests! to be indicative of adéquate tubular 
function. It was pointed out above that although the rise in 
specific gravity was greater tn general, when it started in low 
rather than in high range, higher final values were obtained with 
higher initial specific gravities. In other words, the higher the 
specific gravity in the normal subject when posterior pituitary 
extract is administered, the higher in general will be the resultant 
specific gravity. If the specific gravity starts in a high range and 
water is administered followed immediately by pituitrin, higher 
values may be maintained than those obtained (Curve 4b) if diuresis 
is started with 1600 cc. of water and the specific gravity reduced 
before the pituitrin is administered to elevate it. Even though 
pituitrin will elevate the specific gravity to satisfactory diagnostic 
levels after water diuresis with large volumes of water has started, 
it will not elevate the specific gravity in all instances to values which 
may be obtained by long periods of water restriction or extrarenal 
loss. In Chart 1, for example, a specific gravity of 1.031 was ob- 
tained with the latter procedure, while after water diuresis, per- 
mitted to go until a low specific gravity was obtained, pituitrin in 
the dosage used elevated the specific gravity to only 1.028. The 
latter figure, however, is considered to indicate a normal tubular 
function. 

That the specific gravities obtained after pituitrin are not “ ceiling” 
values may be due to a number of factors. Increased dosage of 
pituitrin might be more effective in certain instances but in several 
subjects, in whom the dose was doubled, no significant increase was 
found. The electrolyte-non-electrolyte pattern and the variable 
concentration of these substances in the urine may be in part re- 
sponsible in that salt diuresis may be instituted with a varying 
concentration of the substances which make up the specific gravity 
of the urine. We have thus far not studied these effects and there- 
fore cannot evaluate them. _ Whether or not there may be a limit 
to the ability of the tubules to reabsorb water above which an excess 
would result in water diuresis which could not be controlled by 


o 
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pituitrin, we do not know. If this is true, this factor may come 
into play. However, even under these circumstances the ingestion 
of 1600 ce. of water in 15 minutes is not sufficient to drop the specific 
gravity with pituitrin below values of use in diagnosis. These re- 
sults confirm the observations of Pasqualini and Etala,* who found 
in 40 normal subjects that the diuresis produced by the ingestion 
of a liter of water was inhibited by pitressin. In 18 of their subjects 
in whom the specific gravity started in a low range the values were 
elevated in the face of the ingestion of a liter of water to 125 or 
more. In our group, the lowest value obtained was 1.024, except 
in | instance where the specific gravity reached 1.023. This patient 
was a man of 35 convalescing from pneumococcic pneumonia without 
any evidence of renal disease. 

It is to be emphasized that, in the same normal subject, con- 
centration tests now in use give various values for specific gravity 
depending upon the degree of water restriction. In normal subjects 
higher values are obtained at times by prolonged periods of water 
restriction than with posterior pituitary extract. Under similar 
conditions with periods of water restriction up to 16 to 18 hours 
this has not been the case. It is obvious that the procedure does 
not give “ceiling” specific gravity but that the standards set up for 
normal subjects are workable ones. 

The highest specific gravities were obtained, following pituitrin, 
in a period varying from 1 to 2 hours. Similar time intervals for 
Inaximum specific gravities were obtained by Pasqualini and Etala 
even after the ingestion of a liter of water. When the bladder is 
emptied at the beginning of the test, a specific gravity determina- 
tion on that specimen may be obtained immediately and the test 
discontinued before the pituitrin is given if the value obtained is 
sufficiently high to indicate adequate tubular function. 

Impairment of renal tubular function is characterized by im- 
paired concentrating abilitv. When such a patient is deprived of 
water or when the extrarenal loss of water is excessive the degree of 
urinary concentration, as reflected in the specific gravity, is impaired 
depending upon tubular function and the amount of water restric- 
tion. As tubular function becomes impaired and the concentrating 
ability of the kidney reduced, there is a striking parallelism in results 
of the tests employing water restriction and that employing pitu- 
itrin (Chart 3). The results in 15 patients with renal disease shown 
in Chart 2 demonstrate the applicability of the procedure to such 
patients. Patient 27 with acute hemorrhagic nephritis showed spe- 
cific gravities well within normal range. With markedly impaired 
renal function with uremia (Patients 6 and 8), markedly impaired 
concentrating ability is shown. In both the normal and abnormal 
group the dosages of posterior pituitary extract used have produced 
no significant changes in the blood pressure, even in the presence of 
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marked hypertension and uremia. We have not used the procedure 
in patients with marked oliguria, pregnancy, angina pectoris, or 
myocardial infarction. Posterior pituitary extract in patients with 
angina pectoris has been known to precipitate attacks. However, 
in arteriosclerotic heart disease with congestive heart failure, we 
have used posterior pituitary extract without the observance of any 
untoward symptoms. Graybiel and Glendy? have found no sig- 
nificant cardiovascular symptoms in patients with arteriosclerotic 
heart disease with angina, after slow intravenous infusion of a dilute 
solution, of pitressin in doses adequate to produce pallor and un- 
comfortable abdominal cramps. 

In the presence of congestive heart failure with diuresis active 
from treatment the use of concentration tests is unsatisfactory 
because of the water diuresis from edema fluid and the inability to 
obtain adequate specific gravity determinations. In several in- 
stances of this type described above posterior pituitary extract 
produced inhibitions of water diuresis sufficient to obtain an estima- 
tion of tubular function. Posterior pituitary extract produces its 
major pharmacodynamic effect for periods of 3 to 6 hours after 
which diuresis is again resumed. 

The procedure described has certain advantages in clinical prac- 
tice. The test may be carried out on unprepared patients at an) 
time of day. This is advantageous in office practice, especially 
where patients may come some distance for consultation and may 
be seen only once. Likewise, in surgical patients, or in others in 
whom it is not desirable to wait the time necessary for concentration 
by water deprivation or to withhold fluids, the test is particularl) 
applicable. The same is true under circumstances where coépera- 
tion of the patient is not satisfactory in the control of water intake. 

Summary and Conclusions. A procedure employing posterior pitu- 
itary extract is described for determination of renal tubular function. 
It differs from the usual concentration tests in that a period of water 
restriction or deprivation is not necessary. Unprepared patients, 
after voiding, are given ().5 cc. posterior pituitary extract (10 units) 
subcutaneously and specimens collected at half-hourly intervals for 
+ specimens (2 hours). Specific gravities determined in the pyk- 
nometer or with the Saxe urinopyknometer, which uses only 4 ce. 
of urine, may be used as an index of renal tubular function. Advan- 
tages and contraindications to the test have been pointed out. 
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A PRELIMINARY REPORT ON THE TREATMENT OF 
AGRANULOCYTOSIS WITH SULFATHIAZOLE. 


By DAMESHEK, M.D., 
AND 


Louis E. Wourson, M.D., 


BOSTON, MASS. 


(From the Beth Israel Hospital.) 


Despire the claims made for the pentose nucleotides, adenine 
sulphate, liver extract, transfusions, yellow bone-marrow extract, and 
so on, the treatment of agranulocytosis has failed to change the 
essentially fatal outcome of the disease. Death is probably the 
result of overwhelming sepsis in a body stripped of its granulocyte 
defenses. ‘To combat the sepsis might be of definite value. With 
this thought in mind, sulfathiazole in large dosage was given in ad- 
dition to transfusions and pentnucleotides in our last 2 cases. 
Although no proof is present that the sulfonamide drug was curative, 
it did no harm, and we believe it may have been of value in combat- 
ing the secondary sepsis. Further trials in other cases of agranu- 
locytosis are indicated. Of theoretical interest is the fact that the 
sulfonamide drugs may have their characteristic action in the 
absence of granulocytes. 


Case Reports. Case 1.— Harold P., a 40-year-old, single, office worker, 
was admitted to this hospital (No. 55070) on October 13, 1940, delirious 
and irrational after a week’s illness with fever, headache, and severe 
sore throat. Aminopyrine had been used 3 years previously and just 
prior to the onset of the present illness. The patient was semi-moribund, 
irrational, and having great difficulty in breathing. The temperature 
was 104° F. (rectal), pulse 144 per minute, respirations 35. The buccal 
mucous membranes, gums, tongue, and throat showed the character- 
istic necrotic lesions of agranulocytosis and there was marked swelling at 
the angles of both jaws. The abdomen was greatly distended with gas. 
Over the skin of the trunk were present many dark red necrotic papules. 

The blood showed hemoglobin 80%, white blood cells 750 per c.mm., 
with complete absence of granulocytes. All the leukocytes were small 
lymphocytes. The blood platelets were abundant. 

Pentnucleotides were immediately begun in dosage of 10 ec. intramuscu- 
larly four times daily, and on the following day (10/14) a transfusion of 
500 ec. of blood was given from a compatible donor. The patient was now 
completely irrational, incontinent and semicomatose. The temperature 
had risen to 105° F., the pulse rate was 130 per minute, and the respirations 
varied between 20 to 28 per minute. The leukocyte count was 850 per 
c.mm. with complete lack of granulocytes. The outlook seemed almost 
hopeless. Because of the definite likelihood that the fever and prostration 
were due to bacterial invasion of the blood stream in an individual depleted 
of granulocytes, and because it was felt that death in agranulocytosis is due, 
not to the lack of granulocytes, but to bacteremia, it was decided to try to 
sterilize the blood stream by the use of one of the sulfonamide preparations. 
Sulfathiazole was selected because of its known potency against a variety 
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of organisms. The first dose (2 gm.) of this drug was therefore given at 
midnight, October 14, and followed by 1 gm. doses six times daily. Pent- 
nucleotide in 10 ec. doses every 6 hours was continued, together with daily 
transfusions of 500 ee. of blood on October 15 and 16. , 

On October 15, the patient’s condition was unchanged, but on the morn- 
ing of October 16 he seemed slighly improved. A sternal puncture showed 
almost complete absence of granulocytes, most of the leukocytes present 
being large lymphocytes and plasma cells. At 4 p.m. (40 hours after begin- 
ning treatment with sulfathiazole) the white count was 1400 per ¢.mm. and 
+ granulocytes (all of them either young or ‘‘ band-form’’ metamyelocytes 
were found! 

1.—HeEMATOLOGIC Data IN Case 1 


Neutrophils 


Imma 
Date Heb. R.B«A Total ture mpho- M« 
1940 mill W.BA % cytes cyte Remarks 
1O/13 80) 750 0 100 Pent cleotide 40 e« 
ia 
0/14 79 4.12 S50 0 l f i 
} 
midnight ( 
LO/15 950 0 100 ransfusion 
2 plasma 
ells 
l¢ 
A.M 95 4.90 700 0 sfusion SOO « 
P.M 1,400 4 3 on sity 
0/17 
A.M sv 4.48 1,150 14 12 St Pa ny ! 
P.M 2,250 1 74 almyel 
10/18 3,150 46 40 iS Sullathiazole omitted 
5 myelocytes 
10/19 5.650 6u 38 2h ( r} 
mye cy te 
0/20 13.100 74 33 24 2 I \ i 
ia 
0/2 13,300 65 24 - 
0/2 12.050 75 24 Sligh ever 
ard 
10/24 11,900 68 if) 2 7 
10/31 RU 4.62 10,000 83 11 1] 6 Sulfatl role 6 
11/2 9,100 
11/6 9,500 
11/14 92 4.72 8,700 65 3 21 i4 Sulfathiazole omitted 


On October 17, the patient was definitely better, and from then on there 
was continued improvement despite the development of bilateral pulmonary 
consolidation. This had apparently been present during the period of 
complete agranulocytosis but had not been recognized until the patient’s 
cough and general condition on October 20 warranted examination of the 
chest. On October 30, sulfathiazole was again given when there was a 
flare-up in the pneumonic consolidation. The patient made a complete 
and uneventful recovery. 

Case 2.—Mrs. Ina 8., an 80-year-old retired housewife, was seen by one 
of us (W. D.) with Dr. W. E. Greer at the Alexander Eastman Hospital of 
Derry, N. H., on May 22, 1941. On May 17, she took 2 tablets (0.6 gm.) 
of aminopyrine for one of her occasional severe headaches for which she had 
previously taken the same drug. On May 19, she complained of a sore 
throat. On May 21, because of the development of severe constitutional 
symptoms, notably fever, prostration, and drowsiness, the patient was ad- 
mitted to the hospital, where she rapidly became worse. Routine blood 
counts revealed the following: hemoglobin, 88%; R.B.C., 4.49 million: 
W.B.C., 500 (!) and complete absence of all leukocytes but the lymphocytes. 
Intravenous fluids and pentnucleotide, 1 ampoule every 6 hours, were given 
but the patient rapidly became more stuporous and vomited frequently. 
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In quick succession, delirium, abdominal distention, tracheal rales, and a 
feeble, irregular pulse developed. 

On the morning of May 22, the patient was semimoribund and slightly 
jaundiced. The temperature was 104.5° F., the pulse 120, and the respira- 
tions 30 per minute. The mouth and throat showed the typical dry, 
necrotic lesions of agranulocytosis. The neck was slightly swollen espe- 
cially at the right. The heart revealed rather distant sounds with numer- 
ous extrasystoles. The abdomen showed moderate distention. The liver 
was felt 2 finger-breadths below the right costal margin. 


TABLE Data IN Case 2 


Neutrophils 


Date Hgl R.BA Total Imma- Lympho- Mono 
“4 mill W.B.C, %.) ture (% cytes. cytes Remarks 
.M RR 4.49 500 0 100 Sulfathiazole 12 gm 
5/19-5/21 
P.M 325 0 100 Pentnucleotide 1 am- 
poule q. 6 hrs.; liver 
extract 45 units 
i.m. q. 4 hrs. 
SOO - oO a9 ] Temp. 104.5° 
P.M 750 0 100 Sulfathiazole 1 gm. q. 
4 hrs 
1,000 0 100 


Sulfathiazole 7 gm. 
given 5/22-5/23 
24 2,700 5 5 &3 12 Patient impr.; temp. 
101.5 F.; sulfa- 
thiazole discont 


8.400 lemp. 100.5° F. 
14.400 61 $1 $4 ) Pentnucleotide 1 am- 
poule q. 8 hrs.; liver 
extract 30 units q. 
6 hrs 
o7 16,500 OO 24 30 4 Pentnucleotide 1 am- 
poule twice daily; 
liverextract 30 units 
twice daily. 
28 17,500 62 23 r 
17.900 31 17 l Pentnucleotide and 
liver extract discon 
8,000 70 31 27 3 Progr. improvement. 
18,500 69 24 27 4 
6/2 t 4.89 12,000 6S 4 30 2 
6/4 0,500 6S 29 $ 
) RN 4.48 7,500 67 3 31 2 


A staphylococcus in pure culture was isolated from the throat. The urine 
showed a large trace of albumin and contained bile. The leukocyte count 
was 500 per c.mm. with 99°% lymphocytes and 1° monocytes. Because 
of our experience in Case 1, it was recommended that sulfathiazole be given. 
This recommendation was accepted by Dr. Greer and after the first dose of 
2 gm., the patient was given the drug in dosage of 1 gm. at 4-hourly intervals. 
In addition, the pentose nucleotides were still continued in dosage of 1 am- 
poule intramuscularly every 6 hours; liver extract injections (45 units) 
were given intramuscularly every 3 or 4 hours, together with intravenous 
fluids, subcutaneous prostigmin to combat the distention and coramine. 

On May 23, approximately 18 hours after administration of the drug was 
begun, the patient stated that she felt better and appeared brighter and 
stronger. The temperature had dropped to 101.4°, the pulse to 100 per 
minute. The leukocyte count was 1000 per e.mm., all the cells being 
lymphocytes. The drug was discontinued after another dose was given. 
On the following day, the white cells numbered 2700 (!), and of 100 leuko- 
cytes 5 were immature granulocytes with 83 lymphocytes and 12 monocytes. 
The course from then on was one of continued improvement, both clinically 
and hematologically. 
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Comment. The developmeni of agranulocytosis following the 
use of drugs, particularly aminopyrine, is too well known to warrant 
further comment. Due to the lack of neutrophils, the normal bac- 
terial flora of the mouth, throat, and other cavities flourish in unus- 
ual abundance with resultant sore throat, lesions of the buccal and 
other mucous membranes. In the absence of neutrophils and their 
normal defensive mechanisms, sepsis due to blood stream invasion 
ensues. Death is probably due not to the lack of neutrophils per se 
but to the resultant sepsis. From the blood stream of patients 
dying of the disease numerous virulent organisms have been isolated. 
Formerly considered to be the cause of the condition, their true 
nature as secondary invaders has become firmly established. The 
use of sulfathiazole in the cases here presented was based on these 
reasons. It was believed that if the invading organisms could be 
“held in check” by the drug while natural processes in the bone 
marrow concerned with leukopoiesis might become reéstablished, 
the patient might recover. 

Our experience with the pentose nucleotides and their derivatives 
(adenine sulphate and guanidine hydrochloride) has been extremely 
disappointing in the past few years. In a series of 12 cases reported 
in 1936* there was recovery in 8. In the last 5 vears, 30 cases have 
been seen. Of these, all but 2 died despite very active treatment 
with pentose nucleotides, adenine sulphate, transfusions, and so on. 
The recoveries occurred in 2 relatively mild cases in which coma did 
not develop and the dosage of aminopyrine which had been adminis- 
tered was very small. As a result of these experiences, our former 
rather optimistic attitude regarding the value of the nucleic acid 
derivatives has become greatly modified.2. The critical situation in 
agranulocytosis may be said to lie: 1, between the capacity of the 
marrow to recover, after an extremely hypersensitive reaction; and 
2, the rapidity of the development of septicemia. In recent years, 
the latter question has received but scant attention. However, with 
the development of the sulfonamide drugs, this question deserves 
renewed consideration, although the medical profession is somewhat 
loath to give these drugs in the presence of leukopenia. This atti- 
tude has naturally developed because of the occasional cases of 
agranulocytosis which occur during the course of treatment. How- 
ever, it is well established‘ that if leukopenia is due primarily to an 
infectious process, use of a sulfonamide drug will not only do no 
harm but will often result in an increase in the leukocyte count and 
in cure of the disease. 

The use of a sulfonamide drug in the presence of complete lack of 
granulocytes is also of some theoretical interest since it is con- 
firmatory of the thesis that the neutrophil is not essential in the 
activity of the drug. Although the exact mechanism of the drug’s 
action is as yet not clear, most authorities are in accord that it has 
a direct action on the bacteria themselves, probably in the nature 
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of bacteriostasis.** The dramatic results in our cases indicate that 
the drug may be quite as effective in the absence of granulocytes 
as with large numbers being present. 

Because of our experience with the 2 cases presented in this paper, 
it is suggested that a trial with sulfathiazole or sulfadiazine be made 
in other cases of agranulocytosis. When the condition is itself due 
to a sulfonamide drug, one can only hope for either spontaneous 
recovery of the possible effect of the pentose nucleotides, although 
in a case of sulfanilamide agranulocytosis, one might consider the 
use of sulfathiazole or sulfapyridine and vice versa. 

Summary. ‘l'wo cases of severe agranulocytosis were treated, in 
addition to transfusions, pentose nucleotides and liver extract, with 
large doses of sulfathiazole. The ensuing recoveries may have been 
due, in part at least, to the effect of the sulfonamide drug on the 
sepsis Which was almost certainly present, thus allowing spontaneous 
leukocytie regeneration in the bone marrow to take place. Sulfona- 
mide drugs may be effective even in the complete absence of granu- 
locvtes 
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APNORMAL ACCUMULATIONS OF LYMPH FOLLICLES IN THE 
DIGESTIVE TRACT. 


By Perer GRUENWALD, M.D., 
SSUCTATE DEPARTMENT OF ANATOMY, THE CHICAGO MEDICAL SCHOOL, 
CHICAGO, ILL. 


THe occurrence of large circumscribed masses of lymph follicles 
the mucous membranes of the intestinal tract is not mentioned 
most of the standard textbooks. In the few reports in the litera- 
ture (see below), the authors offered various explanations for the 
genesis of the condition. In the present report, 5 related cases will 
be described and an attempt will be made to arrive at a satisfactory 
concept of the nature and development of these abnormal structures. * 
Observations. Al] 5 specimens were obtained at operation. As 
isual, their peculiar structure was not recognized until histologic 
examination was done. The common characteristic of all cases is 
the presence of lymph follicles forming compact masses in locations 
vhere they usually do not occur in such large amounts. The 


uses were collected in the Department of Pathology of Krankenanstalt 
stiftung in Vienna The author is indebted to Prof. A. Priesel, Director of 
ment, for leaving him the specimen for description and further supporting 

suggestions 
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follicles themselves have large pale staining centers (so-called “ germ- 
inal centers’’) and do not differ from normal ones as far as their 
minute structure is concerned. 


Case Reports. Case 1.— (627 1929.) ‘“Polyp” of the intestine of a 
20-year-old woman. The tissue, nearly 1 em. in diameter, was covered 
with mucosa on almost its entire surface, and apparently ulcerated in one 
place. Histologic examination revealed accumulations of lymph follicles 
partly covered by intact mucous membrane (Fig. 1). The follicles them- 
selves were occupied to a greater part by irregularly shaped so-called 
germinal centers, appearing to be confluent. They contained many reticu- 
lum cells laden with basophilic débris.* The tissue between the follicles 
was infiltrated by lymphocytes which were arranged in long lines parallel 
to the borders of the follicles. 


Fic. 1.—Case 1. A protrusion of the mucous membrane of the rectum is caused 
by lymphoid tissue with numerous so-called germinal centers Hemalum — eosin 
stain. 

Case 2.— (3003, 1930.) Polyp” of the rectum of a 60-year-old woman. 


A piece of tissue the size of a bean and another somewhat smaller were sub- 
mitted for histologic examination. They were almost entirely covered 
with mucosa. Microscopically, both contained lymphoid tissue in the sub- 
mucous layer. Many follicles with so-called germinal centers were present ; 
the histologic picture was similar to that of Case 1. 

Case 3.—(1272/1932.) Rectum of a 48-year-old woman. In a piece of 
rectum 20 em. long, including the anal ring, there was an area 7 em. long 
near the anus with a thickened, uneven mucous membrane. On section 
the wall appeared thickened and whitish-gray. All layers were apparently 
infiltrated by abnormal tissue, but still distinguishable. The surrounding 

* It should be noted that in this and in subsequent cases the so-called germinal 


centers show no sign of lymphocytopoiesis, but rather that of reaction by reticulum 


cells.—Epb 
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fat tissue contained several lymph nodes up to 7 mm. in diameter, most of 
them purplish-gray and soft, only a few were whitish-gray and firmer in 
consistency. Histological sections (Fig. 2) showed that the thickening of 
the rectal wall was caused by lymphoid tissue. Follicles with well devel- 
oped so-called germinal centers were found in different layers, increasing in 
number towards the lumen. The muscle layers were also involved to an 
extent described never before. The so-called germinal centers were strik- 
ingly poor in cells and in many places sharply delimited from the periphery 
of the follicles by a continuous membrane staining red with eosin. This 
membrane probably consisted of connective tissue compressed by the 
growth of the so-called germinal centers. 

Case 4. (513 1934.) Appendix of a 19-year-old man. The specimen 
measured 9 em. in length and 1 cm. in diameter. The peritoneal surface 
and the thickened inner layers were pale, the lumen was very narrow, and 
remains of old adhesions could be seen on the serosa. The histologie diagno- 
sis of old appendicitis was made. However, an atypical abundance of 


Fic. 2.--Specimen of Case 3. All layers of the wall of the rectum contain lymph 
nodules, increasing in number towards the lumen (right side of figure). (Hemalum 
Sin stal 


lymph follicles was noticed, even in the peripheral layers, reaching into the 
fat tissue of the mesentery. The number of nodules decreased towards 
the periphery. The follicles in the mucosa were occupied almost com- 
pletely by so-called germinal centers, except that on the side nearest to 
the lumen, their centers were covered by considerable accumulations of 
lymphocytes 

Case 5.- (1557 1936.) Appendix of a 5-year-old girl. A piece of tissue, 
measuring 5 by 3 by 2 em. with irregular surface, showed a peritoneal sur- 
face covered with pus and fibrin. On the cut surface the appendix itself 
became visible, embedded in rather firm fat tissue. It was 12 mm. in 
diameter and its wall was thickened. Near its middle in an area of about 
| em. all layers of the wall appeared necrotic and impregnated with blood. 
There was also a small perforation. Histologic diagnosis was made of recur- 
rent appendicitis with severe destruction of the wall and remains of ab- 
scesses. In this case, too, an atypical hyperplasia of the lymphoid tissue 
was present. The follicles formed groups of several millimeters in diameter 
within the mucous membrane. Between the bundles of the muscular wall 
there was a considerable infiltration of lymphocytes lying scattered as well 
as in larger groups. 
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Comment. Very little mention is made in the literature of the 
condition described here. The textbooks of Bell,'! Boyd,?* Delafield 
and Prudden,> Duval and Schattenberg,? Ewing,’ Karsner,"? Mac- 
Callum,'? and Smith and Gault?° do not describe it; only in his 
“Surgical Pathology,” Boyd” briefly mentions the occurrence of 
abnormally large masses of lymph follicles in the appendix. There 
are, however, indications that the condition in question occurs more 
frequently than the scanty references would show: The cases de- 
scribed here, as well as those reported by Kengyel,"® and Steind]* 
(see below) were observed in one hospital within a period of a few 
vears. 

The present observations as well as those reported in the litera- 
ture show that the appendix and rectum are the favorite localizations 
of large accumulations of lymph follicles, although other localiza- 
tions in the intestine or other organs have also been described. — It 
is not surprising to find the appendix mentioned in this connection 
because it normally contains large amounts of lymph follicles. This 
does not hold for the human rectum. Comparative anatomy, how- 
ever, shows that in this location, too, lymphoid tissue is accumulated 
in many species of mammals, especially in ruminants (see Patzelt'’). 
This suggests the hypothesis that the rectum generally has at least 
a higher disposition to develop lymph follicles to a greater extent. 
Bartel (cited after Steindl*') even suggested the term tonsil of the 
rectum in connection with a pathologic formation similar to our cases. 

The origin of the structures in question is not known. Two 
opinions are represented in the literature. Lehmann and Kno- 
flach“ regard the polypoid formations of lymphoid tissue which 
they found in the rectum and appendix as tissue malformations, 
that is, as congenital anomalies. This opinion is rejected in more 
recent reports. Nishikawa" believes that lymphoid tissue is never 
found in the peripheral layers of the wall of sound appendices or 
those with the first attack of acute appendicitis. It may, however, 
be seen there in cases of subacute inflammation, after repeated acute 
attacks, or in cases of healing appendicitis. Consequently, Nishi- 
kawa supposes some connection with inflammatory processes. 
Christeller and Mayer, Kengyel," and Steind!® hold similar opin- 
ions. The development of a lymphoid hyperplasia is regarded by 
these authors not as a part of the inflammatory process itself, as for 
instance the formation of a granulation tissue, but as a reaction to 
a stimulation by the inflammation. The inflammation itself is said 
to induce the beginning of the hyperplasia which may then proceed, 
or at least remain stationary, after regression of the inflammation. 
Nishikawa also believes that the new formation of lymphoid tissue 
is not part of the inflammation proper, but a secondary process 
that may continue indefinitely and independent of the course of the 
inflammation itself. In this connection it is interesting to note that 
regional ileitis may produce conditions similar to those described 
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here after regression of the acute inflammation. This is well illus- 
trated by a figure in Smith and Gault’s?® textbook. 

There is no reason to assume that a specific stimulus has produced 
the proliferation of the lymphoid tissue in all cases reported until 
now, a stimulus which would act in the same manner in every human 
organism. The last-mentioned concept holding that inflammation 
induces the development of these lymphoid hyperplasias, must, 
therefore, be supple ‘mented by the assumption of a special disposi- 
tion of the organism or organ affected. This, then, recalls the ide: 
of a congenital malformation as advanced by the earlier observers. 
Both theories presume a congenital disposition which. according to 
the conception of.a congenital malformation, leads with certainty 
to a hyperplasia of the lymphoid tissue, or, according to the modi- 
fied second theory, becomes effective only in combination with a 
stimulus as, for instance, an inflammation. The latter concept 
seems to approach Loeffler’s'® hypothesis that embryonic rests may 
start growing under the influence of irritations. We now know 
that the assumption of such remains is unnecessary because the 
normal tissues have sufficient potencies to account for these forma- 
tions. However, Loeffler’s reference to irritations in general as the 
stimulus for the growth of the lymphoid tissue is well justified. 
According to Glimstedt,® who investigated the development of the 
lymphatic system of guinea-pigs brought up and living under sterile 
conditions, bacteria or their products are indispensable for the nor- 
mal growth of the lymphoid tissue. The bacteria living in the 
normal intestine are thought to bring about this growth without 
causing inflammation. Consequently, non-inflammatory irritations 
must be considered as possible stimuli, although the effect of inflam- 
matory processes may be greater. Among inflammations, the effect 
upon the lymphoid tissue is not limited to bacterial processes. 
Experiments carried out by Christeller? and Jacobj'! showed that 
aseptic inflammation, as produced in the urinary tracts of dogs and 

cats by sterile foreign bodies or chemicals, is followed by the forma- 
tion of lymph follicles in the surrounding tissue. 

Concluding, we find that apparently hyperplasia of the lymphoid 
tissue can be stimulated by different kinds of agents, among which 
bacterial inflammations probably are the most common and effective 
ones. It is generally accepted that the response to such stimuli 
is an important physiologic activity of the lymphoid tissue. It is 
suggested here that in certain cases, presupposing a peculiar disposi- 
tion, physiologic or pathologic stimuli induce abnormal hyperplasia 
of the lymphoid tissue, leading to the formation of structures like 
those described in this report. It must be admitted, however, that 
congenital hyperplasia developing independent of external factors 
may produce the same effect. Both these possibilities may well 
occur; the fact that a formative process may go on independent of 
external stimuli in some cases, and dependent in others, is not sur- 
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prising. It is a well-known fact of developmental physiology, con- 
firmed by many embryologic experiments, that transitions between 
independent and dependent development exist in normal organo- 
genesis, too. 

The concept of the origin of certain circumscribed lymphoid hyper- 
plasias, as suggested here, is only a hypothesis. Its correctness can 
neither be proved nor disproved by case reports as long as we do not 
know more about the normal and abnormal reaction and growth of 
the lymphoid tissue. 

Not much can be contributed to the clinical aspect of the problem 
under consideration. The differential diagnosis between lymphoid 
and ordinary polypoid hyperplasias will probably always remain a 
matter of histologic examination. Cases with infiltration of all 
lavers of the intestinal wall, such as our Case 3, will probably cause 
the greatest diagnostic difficulties because malignancy must be ruled 
out. Dukes,® after describing 3 cases located in the rectum, espe- 
cially emphasized the possibility of confounding the structures in 
question with malignant neoplasms. Neither clinically nor histo- 
logically is there any evidence of malignancy in the formations de- 
scribed here. In the appendix, Gray and Heifetz'® pointed out that 
lvmphoid hyperplasia can be of great importance because it may 
simulate or even produce appendicitis. As stated earlier in this re- 
port, benign hyperplasias of the lymphoid tissue, as described here, 
seem to occur more frequently than is usually believed. 

Summary. Five cases of circumscribed hyperplasia of histologi- 
cally normal lymphoid tissue in the intestinal tract are described. 
It is suggested that the formation of these structures requires a 
certain disposition and also a stimulation of the tissue involved. 
The importance of either of these factors may vary in individual 
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‘THe first adequately described case of multiple myeloma was 
published in 1850 by Macintyre.® Since then information concerning 
this disease has slowly accumulated, but, even at the present, our 
knowledge of its pathogenesis is vague and diagnosis presents many 
problems. Ewing’ stated that myeloma is used to designate tumors 
of the specific bone marrow cells; he included the lymphocyte, 
granular leukocyte and red cell series but excluded tumors arising 
from fat tissue, blood-vessels and those derived from indifferent 
endothelial cells. The adjective, multiple, is not strictly accurate 
since it is known that these tumors may arise in a single focus which 
may reach a considerable size before multiple tumors appear. Four 
types of myeloma have been reported: the plasma cell type, the 
myelocytoma, the lymphocytoma and the erythroblastoma. These 
differ only in the cytologic composition of the tumor masses and not 
in the gross appearance of the tumors or in the clinical course. 

The identification of the cell-type depended for many vears on the 
appearance of the cells in histologic sections. It is interesting to note 
that Wright" in 1900, from a study of histologic tissue, concluded 
that “the cells making up the bulk of the tumors are very like or 
identical with plasma cells” and that Christian' in 1907, from a 
histologic study of 6 cases, described the so-called myeloma cell and 
noted its resemblance to plasma cells. 

Recently, especially since sternal aspiration has been used ex- 
tensively, the cells have been classified according to their appearance 
in dry smear preparations stained with stains of the Romanowsky 
type. Almost invariably tumors studied in this manner have been 
classified in the plasma cell group.” Because of this it has been 


* Read before the meeting of the Association of American Physicians, Atlantic 
City, New Jersey, May 7, 1941. 
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suggested that only one type of cell is involved in all cases. Whether 
to call this cell a plasma cell or merely a myeloma cell also has been 
questioned, since the cells differ in various respects from the classical 
descriptions. Published criteria for the recognition of typical plasma 
cells vary from the rather indefinite ones of Cajal and of Unna to the 
strictly delineated ones of Marschalko which refer particularly to 
the morphologic appearance of the cells in histologic sections.® 
This, coupled with the fact that many atypical forms exist even in 
normal tissues, complicates the matter considerably. Demonstra- 
tion of the origin of plasma cells would help to clarify the question, 
but there is no general agreement on this matter with respect to 
either the typical or atypical forms. 

Diagnosis. ‘The diagnosis of multiple myeloma is at times very 
difficult. The manifestations of the disease often focus attention 
away from rather than toward the underlying cause. In a given 
case the true diagnosis may remain in doubt for some period of 
time, often to be decided only at necropsy. Geschickter and Cope- 
land originally gave six cardinal diagnostic clinical signs of multiple 
myeloma, two or more of which they thought were usually present. 
These were “1, multiple involvement of the skeletal trunk in an 
adult; 2, pathologic fracture of a rib; 3, the excretion of Bence- 
Jones bodies; 4, characteristic backache with signs of early para- 
plegia; 5, an otherwise inexplicable anemia, and, 6, chronic nephritis 
with nitrogen retention, low blood pressure and high serum proteins.” 
Since then, however, cases have been reported in which none of these 
features was present and several other characteristics have been 
described frequently enough to be important. These important 
features are: 1, hyperproteinemia with reversal of the albumin- 
globulin ratio; 2, hypercalcemia with normal or high serum phos- 
phorus;’ 3, evidence of autohemagglutination in the counting 
chamber, on blood smears, or detected by the cayenne pepper 
appearance of blood in the small vessels of the fundus when viewed 
through the ophthalmoscope while pressure is being placed on the 
eveball;* and 4, the occurrence of an anticomplementary reaction 
when a complement-fixation test is carried out.’ That none of these 
signs is pathognomonic is obvious. 

Early correct recognition of this disease is important since the 
predominance of certain of these features may lead to a mistaken 
diagnosis with an incorrect prognosis and at times futile diagnostic 
procedures or even fruitless surgical exploration, for example, 
search for parathyroid adenoma.?"” ~The conditions with which 
confusion is commonest are metastatic skeletal lesions, hyperpara- 
thyroidism, spondylitis, nephritis and leukopenic leukemia. When 
localized rarefaction of bones has been found roentgenographically in 
available sites, direct biopsy of the lesion has been done. This is not 
always possible and even when possible the surgical procedure 
involved is often undesirable. More widely applicable is the method 
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of sternal aspiration. Because of its simplicity it is rarely, if ever, 
contraindicated. 

The results of sternal aspiration which has been resorted to with 
increased frequency to assist in hematologic diagnosis within the 
past decade have been so satisfactory in cases of suspected multiple 
myeloma that Rosenthal and Vogel'' stated: “‘A definite diagnosis 
is possible during life only when made by means of sternal biopsy 
or the more simple aspiration method of Arinkin.”’ Scott'* reviewed 
reports in which sternal puncture showed a high proportion of mye- 
loma cells and added 2 cases of his own. He concluded: “Sternal 
puncture thus affords a rapid and certain means of diagnosing mye- 
lomatosis, and many cases have been recorded where diagnosis 
would have been impossible without examination of the bone 
marrow.” 

Data on Cases Studied. In the past 2 vears we have had an oppor- 
tunity to study the 10 cases of multiple myeloma listed in Table 1. 
In each the condition was atypical in some way so that examination 
of the sternal marrow was desirable. In 4 cases, backache was the 
principal symptom; in one, cervical pain, and in one, arthralgia. 
Three of the patients sought medical attention because of symptoms 
associated with anemia. One of these also had fever and chills and 
one ¢ pistaxis and bleeding guns. 

Only one patient (Case 8) did not have anemia. In the other 
cases the hemoglobin ranged from 5.5 to 11.2 gm. per 100 ec. and 
the erythrocyte count from 1,910,000 to 3,210,000 cells per ¢.mm. 
Examination of blood smears disclosed autohemagglutination in 
7 cases. A leukemoid reaction was found in 4 of the cases and in 
2 myeloma cells were seen in the peripheral blood. 

In 7 cases the total serum protein was determined; in only one of 
these was it within the normal range of 6 to 8 gm. per 100 cc. of 
serum; in 6 the range was from 9.5 to 11.3 gm. per 100 ec. (Table 1). 
In the one case in which the serum protein was not elevated the 
albumin-globulin ratio was not reversed, while in the other 6 it was 
reversed. Bence-Jones protein was found in the urine in 6 cases. 
In one of these and in 2 cases in which Bence-Jones protein was not 
found it was sought for in the blood with negative results. The 
sedimentation rate was estimated in 6 cases (Table 1). In all of 
them it was elevated and in 5 of the 6 it was more than 125 mm. 
per hour (Westgren method). The increase in the serum protein 
and the increase in sedimentation rate were parallel. 

In 7 of the 10 cases roentgenologic changes were recognized but 
in only 2 were they regarded as typical (Table 2). In one case 
generalized osteoporosis and pathologic fracture of one vertebra 
were found. In 4 it was impossible for the roentgenologist to express 
a definite opinion as to whether the changes were due to malignant 
metastasis or myeloma; in this group sternal aspiration was most 
valuable 
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Results of Sternal Aspiration. A modification of Arinkin’s method 
was used in performing the sternal aspiration." From 1 to 1.5 ce. 
of material was aspirated from the marrow cavity of the sternum 
and placed in a paraffin-lined test tube containing a small amount of 
heparin. Smears were made and stained with Wright’s stain fol- 
lowed by Giemsa’s stain. In those cases in which the nucleated 
cells were not abundant enough for convenient study, the material 
was concentrated by centrifugation in a Wintrobe tube and the 
“buffy” laver was used to make the smears. 


1 FINDINGS IN PERIPHERAL BLoop IN 10 Cases oF MuutipLe MYELOMA 
Auto Total serun Albumu Sedimet 
Age (yrs hemagglu protel glol it 
Case and sex tinatior mg. per 100 cx rat mm.in 1 hr 
l 51 M 1.2 1:2.8 140 
2 61 M 11.3 15S 
> 62 M 
5 50 M + 10 2 1:3.9 130 
6 43 F 0) 05 121.24 128 
7 60 M 0 3q 
53 M 
9 60 I 0) 2.39: 1 
10 i2 M 9.7 


Plasma cells make up less than 1°, of the leukocytes in the 
material obtained from normal persons by sternal aspiration. These 
cells are morphologically identical with those seen in the peripheral 
blood. In & of our cases the aspirated marrow contained cells which 
resembled plasma cells in that the cytoplasm was deeply basophilic 
and the nuclei eccentric, but which differed from them in various 
ways. The size of these cells varied from that of a lymphocyte to 
cells having a diameter of 25 microns. In these cases the cells could 
be arranged in a series in which the differences between the cells 
from succeeding cases were slight, although the differences between 
the cells at the extremes of the series of all the cases were fairly 
great. <A similar situation was found by Christian when he studied 
the cells in histolegic sections. For the most part the cells in a given 
case were uniform in appearance, although in several of the cases 
they varied considerably. 

TABLE 2.—STERNAL ASPIRATION AND ROENTGENOGRAPHIC OBSERVATIONS IN 

10 Cases or MyYeLoma 


Myeloma cells 


in marrow, 


Case Roentge los hnding 

l 4.0 Generalized osteoporosis and com- 
pression fracture of 1 vertebra 

2 0.0 Absent 

3 72.0 Absent 

} 23.5 Question of myeloma or metastasis 

5 2 0 Question of myeloma or metastasis 

6 39.5 Probably metastatic 

7 96.0 Metastasis 

27 .5* rypical of multiple myeloma 

9 11.5 Typical of multiple myeloma 

10 51.0 Absent, but only ribs examined 


* Typical plasma cells 


? 
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The most characteristic and readily recognizable of the cells en- 
countered were those with an abundant, definitely outlined, deeply 
basophilic cytoplasm, a moderate-sized round, eccentrically placed 
nucleus having a fairly coarse chromatin which was sharply demar- 
cated from the parachromatin, and a very large nucleolus. Some of 
these were present in all of the 8 cases and were designated myeloma 
cells (Fig. la and b). 


at 
FIG.2 
Fig. 1 Myeloma cell. a (Case 3), apparently derived from stem cell (Wright- 
Giemsa stain, * 950); b (Case 9), apparently derived from reticulo-endothelial cell 
same stain and magnification). 
Fic. 2 Cypical plasma cell from Case 8 (Wright-Giemsa stain, * 950). 


Minor variations from this description concerned all parts of the 
cell. The amount of cytoplasm varied from a narrow rim about the 
nucleus in some instances to a large quantity in others. Usually 
deeply basophilic it was at times somewhat lighter in color. Occas- 
ionally multiple small vacuoles were present, although characteris- 
tically the cytoplasm was clear or homogeneously granular. A peri- 
nuclear zone was not common. In most instances the cell membrane 
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was distinct and the outline round or oval, but an irregular shape did 
occur. The nucleus was always round and usually larger than that 
seen in typical plasma cells. The nuclear membrane was always 
distinct. The chromatin varied in its coarseness and pattern, but in 
no instances was it blocklike. In some of the cells it seemed to 
approach that seen in the stem cell (Figs. la and 3) while in 2 cases 
the nuclear pattern seemed more closely related to that of the retic- 
ulo-endothelial cell (Figs. 1b and 4). Though characteristically the 
cells contained a single large nucleolus, in some there were none and, 
in some, more than one. The size of a small number of the cells was 
huge with respect to both the cytoplasm and nucleus. Multiple 
nuclei occurred; instances of two, three and four nuclei of the type 
described were seen. Mitosis was encountered occasionally but was 
relatively rare. 

The aspirated marrow in Case 8 contained an abnormally high 
percentage (27.5%) of plasma cells (Fig. 2). They had an abundant 
deeply basophilic cytoplasm with an eccentrically placed small 
nucleus containing coarse clumps of chromatin; a few cells with 
somewhat larger nuclei, but not nucleoli, were seen. 

Cells resembling the ones described were not encountered in the 
sternal marrow in Case 2, and the plasma cells were not increased in 
number. This is not an inconsistent finding, and indicated that the 
sternal marrow was not yet involved. 

Thus in our cases the cells which resembled plasma cells ranged in 
appearance from those identical with the plasma cell seen in the 
peripheral blood and normal bone marrow to the characteristic 
myeloma cell. We have found identical cells in imprint preparations 
and dry smears of tissue obtained from direct biopsy of a lesion or 
from necropsy in other cases in which the lesions were typical ex- 
amples of multiple myeloma histologically. One reason for desig- 
nating the cell with a large nucleolus a myeloma cell is the fact that 
we have not found it to be present in bone marrow from any of the 
other conditions which we have studied in the course of diagnostic 
examinations of sternal marrow in 160 instances. 

Summary and Conclusions. Myeloma has been suspected and 
sternal aspiration has been valuable in cases in which one of the 
following features was encountered: unexplained anemia with mal- 
nutrition; unexplained pain in the bones with absence of any ab- 
normality in the roentgenograms; roentgenographic findings indi- 
cating the possibility of metastasis to bone without obvious primary 
malignancy; evidence of nephritis with hyperproteinemia; hyper- 
proteinemia without nephritis; questionable hyperparathyroidism, 
and evidence of autohemagglutination in the blood smears or in the 
circulation of the eyegrounds. 

Sternal aspirations were carried out in 10 cases in which the diag- 
nosis of multiple myeloma was strongly suspected. In 8 cases 
myeloma cells were found. In one an increased proportion of the 
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marrow cells were plasma cells. In one case the material obtained 
was not abnormal. The following conclusions seem warranted: 
|. The presence of myeloma cells in bone marrow obtained by 


sternal aspiration is pathognomonic of multiple myeloma. 


Fic. 4 

Fic. 3 Representative field from Case 3. Origin from stem cell is suggested. 
\utohemagglutination is evident (Wright-Giemsa stain, * 950). 

Fic. 4.—Representative field from Case 7. Note eccentrically placed nuclei and 
large nucleoli with fairly abundant cytoplasm. The character of the chromatin 
suggests origin from the reticulo-endothelial cell (Wright-Giemsa stain, X 950). 

2. An increase in the proportion of typical and atypical plasma 
cells found is suggestive of multiple myeloma. 

3. The absence of abnormal findings in the sternal marrow does 


not rule out the diagnosis. 
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THE only method of measuring potency of liver pre parations is 
the clinical assay on “suitable,’’ uncomplicated pernicious anemia 
patients in a state of relapse. The disadvantages in having to 
depend on the fortuitous appearance of an ever-decreasing number 
of satisfactory pernicious anemia cases at certain hospitals and 
clinics for the quantitative assay of a drug are immediately 
apparent. The present U.S.P. unit of potency for liver preparations 
is defined on the basis of the remission of the blood picture in “ suit- 
able” patients. The unit is vague and unsatisfactory. 

Space does not permit a critical discussion of the numerous, bio- 
logic tests proposed, but with few unconfirmed exceptions'®* none 
would serve as a valid indicator for the potency of liver pre parations. 
Of special interest have been the reports that antipernicious anemia 

(A-P-A) principle accelerates the maturation of embryonic blood 
elements. In 1880, Ehrlich pointed out that the morphologic 
identity of the erythroid cells of the primitive, prehepatic genera- 
tion of red cells in the embryo and the megaloblastic generation of 
red cells characteristic of untreated pernicious anemia. He postu- 
lated erythropoiesis in pernicious anemia to be an embryonal rever- 
sion. At present it is believed that the red cells of the primitive 
generation in the embryo though morphologically similar are not 
identical with the megaloblastic generation of pernicious anemia.‘ 


* Aided by grant from Armour Research Fund of the University of Chicago 
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The possibility that embryonic and megaloblastic erythropoiesis 
might respond in a similar manner to liver therapy has stimulated 
interest in the fetal approach to the bio-assay problem." 

In 1928, it was reported that blood island maturation in early 
chick blastoderms was accelerated by the addition in vitro of liver 
preparations.’ This work could not be confirmed.’ The injection 
of liver extracts into the unincubated egg does not change the blood 
picture of, the developing chick embryo before and during the anlage 
of the bone marrow.'® The blood picture in the rabbit fetus has 
been reported unaffected by the A-P-A principle.” It has recently 
been reported that the injection of anti-anemia principles does alter 
the blood picture of opossum pouch-young.'’** Extensive studies 
have been reported on the response of the new-born rat whose 
mother was treated with anti-anemia substances. Accelerated 
maturation has been observed'""* but has not been confirmed.?*"4 
Recent observations of accelerated maturation of primitive erythro- 
poiesis in the yolk sac of the 11-day rat fetus subsequent to liver and 
ventriculin therapy in the pregnant rat emphasize the necessity of 
studying the prehepatic, “ megaloblastic”’ generation of cells.% 

The positive findings in the opossum pouch-young and 11-day rat 
has prompted further study of the embryo with the view of develop- 
ing a method of bio-assay for the antipernicious anemia principle. 


Methods. United States Bureau of Standards hemocytometers and 
Trenner automatic red cell pipettes were used for red blood cell counts. 
Hayem’s solution was the standard diluent. Three-tenths per cent brilliant 
cresy! blue in isotonic salt solution was used as the diluent and stain for 
reticulocyte counts. The Newcomer method was used for hemoglobin 
determinations. Van Allen tubes were used for hematocrit determinations 
with heparin as the anticoagulant. All dry blood smears were stained with 
May-Griinwald-Giemsa stain. 

In the opossum work, 45-day-old pouch-young, about 65 mm. long 
snout-rump length), were injected subcutaneously with daily doses of 
3 units of a potent liver preparation, for 7 to 9 days.* The young remained 
attached to the maternal nipple throughout the injection period. Controls 
consisted of litter mates either uninjected or receiving an inactive liver 
preparation (70°, aleohol insoluble fraction).t Due to the size of the 
animals it was necessary to decapitate the young to obtain blood samples 
for red cell counts and hematocrit determinations. The mother opossums 
were maintained on a diet of raw meat, fox chow pellets, and water. 

In the rat work, young adult female rats from our stock colony (mixed 
strain) were mated and on the twentieth, fifteenth and eleventh day of 
pregnancy the fetuses were removed under ether anesthesia with the 
amnion, yolk sac, and placental button intact. Decapitation of 20-day 
fetuses was employed to obtain blood samples. Mean corpuscular volumes 
of the red cells were calculated from red cell counts and hematocrit readings. 
Blood from the 15-day fetuses was obtained by puncturing the vitelline 
vessels lying on the yolk sac. The circulating blood of the 15-day fetus is 
comprised predominantly of erythroblasts, normoblasts, non-nucleated 
reticulocytes and erythrocytes of the prehepatic generation. Therefore, 


* Generously contributed by Dr. Guy Clark of Lederle Laboratories. 
+ Obtained through the kindness of Armour Laboratories. 
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accelerated maturation of primitive erythropoiesis reported in the 11-day 
fetus should appear in a study of the blood of the 15-day fetus. Since the 
percentage of non-nucleated cells rises rapidly between the fourteenth and 
eighteenth days of fetal life, a significant increase above the control per- 
centage value at 15 days represents accelerated maturation of primitive 
erythropoiesis. One sample of blood was smeared, dried, and stained as 
described above. Supravitally stained wet preparations were also made 
by mixing another drop of blood with 0.18% brilliant cresyl blue in isotonic 
salt solution. One thousand cells per fetus were counted, 500 on a wet 
preparation and 500 on a dry smear. The choice of 4 fetuses yielded a 
representative sample of a litter. The weight of each fetus was recorded, 
since the body weight was considered the most accurate gross measure of 
fetal development in the rat. 

The small size of the 11-day embryos required the use of a binocular 
dissecting microscope to free them from their membranous investments. 
Blood smears were made from heart blood and stained in the usual manner. 
The circulating red blood cells of the 11-day rat fetus are, for the most part, 
immature basophilic cells of the primitive generation. As maturation and 
mitosis occur intravascularly, the cytoplasm becomes polychromatophilic 
and hemoglobiniferous. Concurrently there is a marked decrease in nuclear 
size with condensation of nuclear chromatin. A significant decrease in 
nuclear diameter would be indicative of accelerated maturation of primitive 
erythropoiesis. Nuclear diameters were measured by means of a camera 
lucida. Again, 4 embryos per litter were used and 50 cells per embryo were 
measured. 

In the 20-day embryo group, the liver-treated animals received 7.5 u. 
on the first day of pregnancy, 7.5 to 15 u. on the ninth, tenth or fourteenth 
day, and a 1.5-u. daily maintenance dose. The rats received a total of 
41.5 to 49 U.S.P. units during the 20-day period of pregnancy. The mother 
rats in the 15-day group were usually given 3.5 to 7.5 u. on the sixth day 
of pregnancy and maintained on 1.5 u. daily through the fourteenth day. 
tats on a 3l-u. level received 7.5 u. on Days 6, 7, and 8, with subsequent 
1.5-u. maintenance dose daily. Total doses varied from 9 to 31 U.S.P. 
units per rat. In the 11-day group, the rats received 12 to 75 u. during the 
eighth, ninth, and tenth days of pregnancy. In this group pregnant rats 
were also fed fox chow checquer diets containing 2.5°% Ventriculin by weight. 
This dosage has been reported as optimal for accelerating maturation of the 
primitive generation in the 1l-day embryo. All pregnant rats were treated 
with potent anti-anemia preparations before, during, and after the anlage 
of the mesoderm which gives rise to the blood-forming tissues in the embryo. 
With the exception of the 11-day group which was fed a fox chow checquer 
diet, the 20- and 15-day groups were fed a stock ration of corn meal, pow- 
dered milk, raw meat, bone meal and fresh water. 


Results. The blood values of 27 opossum pouch-young are listed 
in Table 1. The mean corpuscular volumes of the red cells compare 
favorably in the animals receiving potent liver therapy, inactive 
liver preparations, and no injections. There is also no appreciable 
change in the red cell count. The series of animals is of necessity 
small, due to the difficulties in obtaining opossums from the South 
and to the fact that the animals breed only in the spring of the year. 
Contrary to positive reports, no accelerated maturation of the blood 
picture as reflected by a significant decrease of the mean corpuscular 
volume of the erythrocytes was observed in the pouch-young receiv- 
ing liver therapy. 
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Taste 1.-Tue Response or Opossum EmBryos To LiveER THERAPY. 
No. of Length* Weight Hemato- 4 
Therapy embryos mm.). (gm.) R.B.C.t crit. M.C.V.§ 
Controls (initially removed) 6 64 8.2 2.55 30.1 118.7 
Controls (uninjected) 2 73 3.25 35.2 109.2 
Liver extract (inactive) 6 75 12.1 2.49 31.5 126.4 
Liver extract (Lederle) 13 76 12.4 2.70 30.8 112.3 
it-rump length (mean). 
Erythrocytes in millions per mm mean 
Per cent packed erythrocytes (mean) 
>» Mean corpuscular volume in cubic micra (mean). 
© 70% alcohol insoluble fraction. 


The lack of a response to the A-P-A factor in the normal 20-day 
rat fetus is illustrated in the summary of 46 fetuses in Table 2. The 
red cell counts and mean corpuscular volumes of the treated animals 
compare favorably with the uninjected controls. 


PaBLE 2 Errecr or Liver Extract ON THE BLoop Picture or 20-pay Rat 
EMBRYOS. 


R.B.C. Hematocrit M.C.V. 
Pheray Litters. Fetuses Mill.* %.1 
( t ininjected) 4 22 1.95 0.73 36.9 4.9 189.0 18.4 
Lederle ve extract 
41.549 U.S.P. units 5 23 2.12 0.25 38.5 3.1 185.0 11.5 
I throcytes in millions per mm.’ (mean) 
Ve ent packed erythrocytes (mean 
Mean corpuscular volume in cubic micra 


In the large series of 15-day rat embryos studied, considerable 
variation in the development of embryos was observed. Figure 1 
illustrates the per cent non-nucleated cell values as plotted against 
fetal weight. 


RESPONSE OF THE 15 DAY RAT FETUS TO LIVER EXTRACT 


ORY SMEAR VALUES 
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Is the response of the animals receiving liver therapy biologically 
significant? The distribution of variation of the control animals 
contains two components, 7. e., the variation at any given fetal 
weight and the upward trend. Since the trend factor is fortuitous 
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and unnecessary for comparison of a treated and untreated animal 
at any given fetal weight, it can be eliminated. By fitting a straight 
line to the control curve by the least squares method and by caleu- 
lating the distribution of variation of control values from the straight 
line, the standard deviation can be determined independently of the 
trend. The means of per cent counts on treated and untreated 
animals as compared with the means of the calculated normal 
response determined from the straight line equation are listed in 
Table 3. In no instance does a mean of a treated group of rats 
exceed the calculated control value by the conventional two sigma. 


PaABLE 3.--COMPARISON OF DIFFERENTIAL CoUNTS ON TREATED AND ContTRO! 
15-pay Rat EmBRYoOs 


Per cent non-nucleated cell 
Mean mean values 
fetal 
weight Wet smear Dry sme 
Pherapy Litters Fetuses mg 
Expt Cale. Expt ( 
( trols (untreated 30 120 240 22.4 2 4 26.2 2t 
7 7 4.4 
I ver extrac 
\ units 12 240 22.2 18.7 25.8 
B 2 units } 12 240 20.1 0.7 20.4 s 
( 9 units 24 40) 25.9 
D $1 units 40) 21.8 22 .¢ 25.3 Zt 
(rn iver extrac 
\ 19 units 32 240 26.4 26.5 25.4 
B “31 units’’* 7 28 250 24 
A unit equivalent tu 15 gm. of fresh beef liver 
Means of values calculated from straight line equation fitted to contr lata by the least 
squares method where x fetal weight and y = per cent non-nucleated c+ 


To obviate the criticism that in a study of the 15-day embry o one 
would not observe the effects of the A-P-A principle on the primitis e 
generation, it was necessary to investigate the effect of liver and 
Ventriculin on the immature primitive cells in the 11-day rat em- 
bryo. ‘Table 4 summarizes the response of the 11-day embryo to 
anti-anemic therapy. 


TABLE 4 NucLEAR DIAMETERS OF TREATED AND CONTROL 11-pay Rat EMBRYOS 


Nuclear diameters 


Therapy Litters Embryos p-average 
Controls (untreated 12 50 8 5 
Ventriculin* 7 28 8.4 
Lederle liver extract 
A. 12 units 19 8.6 
B. 37 units l } 8 5 
C 45 units l 4 8.5 
D. 52 units l 8.2 
E. 60 units 4 16 8.3 
F. 75 units l 4 8.5 


* Added as 2.5% of fox chow checquer diet 


In no cases is there a significant decrease in the nuclear diameters 
of a treated group of embryos over controls. 

Discussion. ‘The lack of a response of the opossum pouch-young 
and the rat embryo to the A-P-A principle necessitates a more 
critical evaluation of the fetal approach to the bio-assay problem. 
Since A-P-A factor is ineffective in altering the embryonic blood 
picture, either the embryo does not require the A-P-A principle, or 
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it receives a sufficient supply from maternal stores, or it manufac- 
tures its own supply de novo. The assumption of placental transfer 
of the A-P-A factor though probable from indirect evidence is still 
open to question. 

The fallacy in the rationale of the fetal approach is to disregard 
the past history of the erythrocytes in comparing the blood picture 
of the embryo with that of a pernicious anemia patient receiving 
liver therapy. The macrocytes in the blood of pernicious anemia 
reflect a megaloblastic erythropoiesis which is an abnormal process. 
The large primitive erythrocytes in embryonic blood are the mature 
elements of primitive erythropoiesis which is a normal physiologic 
process. Furthermore, the immature cells of the primitive embry- 
onic and megaloblastic generations are not cytologically identical. 

It is difficult to reconcile the positive findings in the opossum 
pouch-young with those of the 11-day rat embryo. In the 1 1-day rat 
embryo, A-P-A factor might conceivably accelerate the intravascu- 
lar maturation, of the immature primitive erythroblasts. In the 
15-day opossum, the primitive generation has matured to the 
erythrocyte stage and is rapidly being replaced by small definitive 
red blood cells. Thus, any changes appearing in the peripheral 
blood must be due to the action of the A-P-A factor on the bone 
marrow or liver. No histologic evidence has been presented to 
indicate any stimulation of definitive erythropoiesis in opossum 
pouch-young or new-born rats. It has been conclusively demon- 
strated that the A-P-A factor does not affect definitive erythropoiesis 
in the normal animal. Furthermore, the response reported in opos- 
sum young is non-specific, in that gastric juice which is ineffective 
in the treatment of pernicious anemia also elicits a response in the 
opossulM. 

No explanation can be offered, for the discrepancy between our 
findings and those in the literature on the opossum pouch-voung and 
the Ll-day rat embryo. The results of our experiments on the 20-, 
15- and 11-day rat embryo and opossum pouch-young are in agree- 
ment with the findings of other workers who failed to detect any 
response of the normal mammalian embryo to anti-anemia therapy. 

Summary. |. Potent, standardized anti-anemia preparations 
were injected into or fed to pregnant rats and 45-day opossum pouch- 
young. Rats received therapy before, during, and after formation 
of the anlage of the mesoderm in the developing embryo. 

2. No evidence of accelerated maturation as reflected by changes 
in the red cell count or mean corpuscular volume following liver 
therapy was observed in a study of 27 opossum pouch-young and 
1 20-day rat embryos. 

3. In a series of 264 treated and untreated 15-day fetuses from 
66 litters of normal rats, statistical analysis of the data indicates 
the response in liver-treated animals to be within the range of bio- 
logic variation. 
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t. Liver and Ventriculin therapy did not alter the maturation 
rate of the primitive generation of red cells in 132 11-day rat em- 
bryos studied. 

5. Embryogenesis of blood in the opossum and rat is unaffected 
by the antipernicious anemia principle and therefore neither opos- 
sum pouch-young nor rat embryos should be used to bio-assay anti- 
anemia preparations. 

Acknowledgment is made to Drs. E. M. K. Geiling, F. C. Koch, W. Bloom, C. R 
Moore, K. Kato, O. P. Jones and J. Stasney for their helpful suggestions and guidance 
in this work. 


ADDENDUM After this manuscript was submitted for publication, a paper by 
O. P. Jones appeared (Arch. Int. Med., 68, 476, 1941 questioning the lack of response 
of the 15- and 11-day embryos to anti-anemic therapy in the pregnant rat The 


study of the 15-day rat embryo was criticized because *‘changes in the cells of the 
prehepatic generation are apt to be attenuated or completely masked by the rapidly 
growing normoblastic generation.”’ This criticism, however, is apparently unsub- 
stantiated by experimental facts. The circulating blood ceils of the 15-day embryo 
are predominantly primitives of the prehepatic generation with relatively few defini 
tives of the normoblastic generation. Since the maturation rate of both generations 
of embryonic red cells in the rat has been reported to be accelerated by anti-anemi 
therapy, the 15-day embryo should reflect changes in either or both generations of 
cells Furthermore, hematopoietic responses in the 15-day embryo can be more 
easily and accurately determined in contrast with the tedious, impractical method 
of measuring the diameters of hundreds of cells in the ll-day embryo. However 
no marked changes were observed in the blood pictures of either 15- or 11-day rat 
embryos after injection of potent anti-anemic preparations or the feeding of Ventricu- 
lin to pregnant rats 

As additional evidence that primitive prehepatic erythropoiesis can be altered by 
the anti-anemic principle, Jones quotes extensively the work of Sabin wherein the 
addition of liver extracts to chick blastoderms in vitro appeared to accelerate the 
maturation of the prehepatic embryonic red cells. Reference to the later work of 
Muller was omitted. Muller, with Sabin’s assistance, failed to confirm Sabin’s 
preliminary work on chick blastoderms 

The entire magnitude of the response to Ventriculin therapy in treated animals as 


reported by Jones was 5% or less. With a response of 1% to 5% it is necessary to 


evaluate critically the control line above which the response occurred. Jones’ data 
are conspicuously lacking in adequate controls. In fact, it is difficult to ascertain 
what or where the controls are. No information as to the number of control animals 
is given. A textual reference to 5 rats is made with the statement, ‘This series 
could not be used in the present quantitative study because there were differences in 
time of mating the rats, their diets, and the method of sampling blood from the 
embryos."’ With no adequate control data the validity of 2% or 5% response based 
on data from 2 to 3 rats per dosage level is open to serious question. The value of 
such a response as a quantitative measure of the potency of anti-anemic preparations 
is questionable, especially when one considers that biologic variation in a large series 
of animals is conservatively estimated at 10% and that in most U.S.P. bio-assay 
methods a variation of 20% of the standard is permissible 

Assuming that the ‘‘response’’ does occur, it cannot be concluded that the slight 
changes noted were due to the antipernicious anemia principle. The lack of adequate 
control experiments wherein other tissue extracts, prepared in a manner similar to 
Ventriculin concentrate, would be both injected and fed to pregnant rats makes it 
difficult to draw valid conclusions concerning specificity of Jones’ observations 
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THE concept that the red cells in pernicious anemia are morpho- 
logically similar to those found in the embryo has been the basis of 
several attempts to**-” devise an assay method for the antipernicious 
anemia factor. 

The embryonic chick has the advantage that it is possible to 
direct the active liver fraction to the embryo itself without depend- 
ing upon placental transfer, and the uncertainty of absolute age of 
the embryo, as is the case in mammalian studies, is practically 
eliminated. The erythropoietic organ, the yolk sac, is also readily 
available for study in contrast to that in mammals. The availa- 
bility of the experimental animal cannot be overlooked. 

Reimer® studied the 9- to 15-day embryo. In his hands small 
doses had no effect upon the formation of erythroid elements in the 
bone marrow. Sabin,'* using in vivo mounts of 3-day chick em- 
bryos, reported that active material prepared by Cohn caused a 
second division of primitive megaloblasts in the blood islands. 
Muller’ failed to confirm this finding. 

These considerations led us to undertake the study of various 
potent liver fractions upon the chick embryo during the formation 


* We wish to extend our gratitude to Armour & Co. for the grant under which 
these studies were made. We also wish to express our thanks to the Abbott Labora- 
tories, Chappell Brothers, Lederle Laboratories, Inc., Ely Lilly and Company, and 
Wilson Laboratories, as well as Armour & Co., for the quantities of active liver 
preparations they kindly supplied for these studies. 
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of the definitive, or mature, generation of red blood cells and their 
replacement of the primitive generation in the circulating blood 
and or effect upon the blood at the site of its formation in the blood 
islands of the volk sac. 

According to Dantschakoff! the comparison between chick and 
mammalian erythropoiesis is indicated by this diagram: 


Chick Embryo Yolk Sac Vammalian Embryo Yolk Sac 
Large ‘“‘lymphocyte"’ — Primitive Primitive » Primitive 
i erythroblast blood cell erythroblast 
Later ‘lymphocyte’ —> Progressive 
| erythroblast | 
Lymphocyte”’ » Definitive Lymphocyte —> Definitive 
erythroblast erythrol last 


The early forms of the primitive erythroblast are the cells re- 
garded as morphologically similar to the megaloblast found in 
human pernicious anemia. Clear-cut differentiation of primitive 
erythroid types in the yolk sac is admittedly difficult and hence the 
possibility of changes in the volk sac being reflected in the circulating 
blood was examined first. 

1% studies on in vivo mounts, it is known that granu- 
locytes begin to wander into the circulating blood after the third 
day of incubation, the circulating lymphocytes (mature lymphocytic 
elements as contrasted with the erythroid elements of Dantschakoff) 
appear during the fourth day. These cells occur in small clumps in 
whole blood smears and should be readily distinguished from imma- 
ture red cell forms. 

If an acceleration in the rate of maturation or production of the 
definitive generation could be produced as a specific result of the 
injection of anti-anemia preparations, this change might be observed 
in the circulating blood at the proper transitional stage as well as 
in the volk sac itself. This type of transformation is considered by 
some to be the mechanism involved in the response by anemia 
patients to liver extract. 

If the circulating blood does not show any change, then the cvto- 
logic structure of the cells in the volk sac might indicate whether 
there has been a stimulation in the production of the more mature 
celis without their release into the blood stream. 


From Sabin’s 


Methods. Jnjection. All injections were made under sterile conditions 
in a tissue-culture transfer chamber. The egg was placed with its pointed 
end upwards and after carefully wiping with 70% alcohol was pierced with 
a sterile lancet. The liver extract was injected directly into the egg white 
by means of a syringe through a short needle. After injection, the hole 
was sealed with boiled paraffin having a melting point between 50° and 
55° C. The volume injected varied from 0.05 to 0.5 cc., however the 
majority of injections were 0.2 cc. All samples were rendered phenol-free 
by repeated vacuum concentration and dilution with water and were 
sterilized by means of a pressure Seitz filter.* Fertile Redrock eggs were 
used and were incubated at 102° F. in a constant temperature incubator. 

Preparation of Smears and Yolk Sacs. The eggs were candled and set 
so that the embryo floated on top and the shell carefully chipped away in 
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order to expose the area vasculosa without breaking the yolk sac. A large 
vessel, preferably an artery, was carefully pricked with a fine needle and 
the blood drawn into a capillary pipette. Smears were made in triplicate 
using the slide and coverslip method and were stained with May-Griinwald- 
Giemsa stain. Five hundred consecutive cells were counted on each slide. 

In later studies, after obtaining the blood sample, portions of the yolk 
sac were excised, spread on a small watch-glass, and immediately fixed 
with Zenker-formalin for 20 minutes. These were stained with hema- 
toxylin-eosin-azure IT according to the technique of Maximow, as described 
by Loosli.? They were mounted in balsam. 

Veans of Evaluation. The possibilities for an evaluation of the prepara- 
tions were: 1, the determination of the rate of maturation of the red cells 
of the different generations; and 2, the histologic differentiation of the cells 
in the blood-forming organs. 

The method most practical for determining an increased maturation of 
red cell types in the circulating blood was that of differential cell counts upon 
smears. Since the definitives are easily distinguished from the primitives 
in such smears, an increase in their concentration at a given stage should 
indicate an increased formation with a corresponding increased maturation 
of the primitives which they replace. The source and cause of the difference 
could be determined in the yolk sac preparations. 

In all cases the embryos were weighed in order to determine age. 


Experimental. [lreliminary studies showed that the definitives 
occur only occasionally in the circulating blood before 44 days of 
incubation and that their replacement of the primitives may be 
indicated by the percentage of definitives in the total number of 
cells. Hence, the 5 days’ incubation was chosen as best suited for 
our study 

Doses of 7 human units injected before incubation produced a 
a pronounced increase in definitives over the untreated controls. 
| ifferent commercial liver preparations of known therapeutic activ- 
ity were injected at different levels. Extracts prepared from heart 
muscle and yeast were also used. Table 1 summarizes the results. 


PaBLe | ERYTHROPOIESIS IN CHIcK EmBrRyos INJECTED INCUBATION. 


% embryos 


Total Average with over 50 
No. of solids No. of weight definitives per % “re- 
Extract units, (mg.). embryos, (mg.). 1000 cells. sponse,.’’* 
None (controls 160 182 ll 
Saline 13 186 Ss 
Bacto-peptone 145.0 13 188 39 255 
Difco Beef Extract 112.0 5 181 20 8 
66.2 6 184 0 
Yeast 118.0 5 190 0 
Whole stomach 63.0 15 176 36 227 
Heart 64.5 bel 183 12 
Lederle Liver Extract 2.0 15.9 20 194 10 
Lot No. 381H243S 3.0 26.0 7 178 35 218 
5.3 47.1 26 180 45 309 
7.1 58.0 57 177 51 364 
11.3 96.2 4 178 50 355 
13.5 113.0 12 175 50 355 
15.0 130.2 7 176 84 684 
18.0 181.57 
Abbott 7.5 78.0 11 176 55 400 


* Percentage over controls obtained by subtracting 11 from the value and dividing 
by 11 
t All died 


S46 


In an attempt to decrease the dosage required per chick embryo, 
injections were made directly on top of the area vasculosa at various 
Injection at the third day of incubation 


stages of incubation. 


appeared to give the best response. 


results. 


TABLE 2 


ERYTHROPOIESIS IN CHICK EMBRYOS INJECTED 
INCUBATION ON AREA VASCULOSA 


Extract 


None (controls) 


Saline 
Yeast 


Heart muscle 


Lederle Liver Extract, Lot 


No. 381H335B 


Same in saline 


It is apparent from Tables 1 and 2 that the response is non- 
specific and erratic. The question arises as to the 
the values noted in Table 1. 


plotted for all 551 control smears, Table 3 results. 


HAYS, 
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solids 


mg 
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TABLE 3.— FREQUEN( 
No. of % of total 
definitives number 
per 1000 cells. of cells 
0 §.7 
1—10 10.8 
11-20 19.3 
21-30 10.5 
31-40 10.2 


Fisher? 


LAST, 


No 


DISTRIBUTION IN 


KOCH: 


Aver ige 

of weight 
embryos mg 
158 179 
22 164 
5 178 
6 ISS 
7 190 

172 

7 160 

6 170 

6 184 
19 177 
10 182 
3 190 


551 


No. of 
definitives 
per 1000 cells 


t1— 50 
51— 60 
61 70 
71-100 
> 100 


Table 


CONTRO! 


summarizes the 
ON Tuirp Day or 
ver 50 
definitives per 
1000 cells spc 
14 
21 50 
60 
50 257 
70 100 
614 
19 00) 
66 371 
0 
75 35 
20) 13 
bb 


significance 
If the frequency of distribution is 
According 


SMEARS 


of 


or 
number 


of cells 


of total 


only experimental values which lie outside of the range 


which includes at least 90% of all the control values are statistically 
Applying this criterion to the above series of controls 
only smears having counts greater than 50 definitive generation cells 
This criterion eliminates most of 


significant. 


per 1000 might be significant. 
the values listed in Tables 1 and 2. 


response is non-specific and not of quantitative value. 
However, to strengthen the evidence that the above responses 
were not due to the antipernicious anemia principlé, more purified 
fractions were made from liver extracts of tested potency, follow- 
ing techniques of Laland and Klem® and Sladek and Kyer." 
These fractions, together with others recorded in Table 4, were 
injected before incubation. 


It is also obvious that the 


These negative results give additional 
evidence as to the non-specificity of the response observed. 


|| 
6.0 
| 1.0 
2.4 
5.0 
Q 5 
0.1 
1.0 
3 4 
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PABLE 4 Errecr or Liver FrRaActTIONS ON ERYTHROPOIESIS IN CHICK EMBRYOS 
INJECTED BErorRE INCUBATION. 


lotal Average % over 50 
No. of solids No. of weight definitives per % ‘re- 
Extract units. (mg.) embryos. (mg.) 1000 cells. sponse."’ 
None (controls 235 176 14 
Armour Lot 17 2.0* 125.0 — 173 0 
Armour Lot 29 7.0 127.0 4 170 50 257 
Fraction 5 Q 77 38 8 5 ISI 0 
Fraction 6 12.27 73.4 15 178 1S 3 
Fraction LA6 10 27 102.0 16 174 10 186 
Lederle Liver 
Lot 38LH304A 10.3 67.0 6 171 16 1 
Lot 381H335B 6.5 56.4 IS 177 28 100 
11.0 93.0 12 184 16 l 
14.2 122.6 16 179 24 7 
Lot 381H243S 7.2 58.6 15 175 62 343 
Fraction 1L7 iS 4 S 173 12 
Wilson 77 93.0 Ot 
Lilly 8 4 112.6 2t 
Armour Lot 96 101.5 Ot 
* Highest non-toxic dose +t Calculated from clinical assay. t Toxic. 


Yolk Sac Studies. Yolk sac preparations also were made of from 
3- to 5}-day embryos at 12-hour intervals of uninjected controls 
and eggs injected with 10 human units before incubation. There 
was no clear-cut difference between the injected and the control 
preparations although the cell counts upon the blood smears showed 
S0°% to have over 50 definitives per 1000. There was no increase in 
the number of more mature cell types present nor an earlier appear- 
ance of definitive cells. In some preparations there appeared to be 
an increase in the percentage of the definitive types, but this finding 
was not consistent in other preparations and in those taken from 
embryos 12 hours later. 

Camera lucida measurements of the mean nuclear diameter of 
the red cells in blood smears taken from these injected chick em- 
bryos showed no significant changes as compared with the controls. 

It appears from these studies that the occurrence of the definitives 
in the circulating blood was largely a pouring-out effect and not a 
specific stimulation of red cell formation or maturation. 

Summary. 1. Injection of eggs prior to incubation with liver 
extracts containing 7 or more human antipernicious anemia units 
produced an increase in the number of early adult cells in the circu- 
lating blood of the 5-day chick embryo. 

2. Injection prior to incubation with saline and extracts prepared 
from heart muscle, yeast, whole stomach, and with commercial beef 
muscle and peptone preparations produced little or no increase in 
the number of these cells. 

3. Injection at the third day of incubation with yeast and heart 
extracts, saline, as well as low doses of liver extracts, produced a 
non-specific and irregular increase in the number of these cells in 
the 5-day chick embryo. 

t. Injection prior to incubation with more purified liver extracts 
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produced no increase in the number of these cells in the circulating 
blood of the 5-day embryo. 

5. Injection prior to incubation with active liver extracts failed 
to produce a significant change in the mean nuclear diameter of the 
cells circulating in the blood of the 5-day chick embryo. 

6. Study of the volk sac preparations of these embryos showed no 
consistent change in the rate of maturation or formation during 
erythropoiesis in the yolk sac indicating that the response noted 
in the injected embryos was due to a pouring out of these immature 
forms. 

7. Statistical analysis of the data showed that the response ob- 
tained was not significant. 

Conclusion. Erythropoiesis in the 3- to 7-day-old chick embryo 
cannot be utilized as a specific means of assay for the antipernicious 
anemia potency in liver extracts. 
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DestTRUCTION of red blood cells in the circulation presents many 

fascinating problems for consideration. We know much about this 

reaction in animals and human beings. When red cells disintegrate 


* We are indebted to Eli Lilly and Company for aid in conducting this work. 
+ On Official Commission from the Institute Oswaldo Cruz, Rio de Janeiro, Brazil. 
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we believe that three important fractions of hemoglobin are set free, 
perhaps largely through the activity of the reticulo-endothelial 
system. From hemoglobin are derived a pigment radicle (pyrrol 
aggregate), globin and iron. The cron is saved with meticulous care 
and only traces escape in the bile and urine.2. The globin probably 
can be used in the production of new hemoglobin'™ and perhaps for 
other purposes related to protein metabolism in the body. The 
pigment radicle is discarded and appears almost quantitatively (80% 
to 100%) as bile pigment in the bile and urine.**:'* Some observ- 
ers'’ claim that the pigment radicle is re-utilized to form new hemo- 
globin and this seems a sensible response but the body of the dog 
at least does not choose this course. Therefore, we question the 
claims that the human patient can use bile pigment to aid in the 
production of new hemoglobin. 

When acetylphenylhydrazine in the doses given is used to destroy 
red cells in the circulation, we note in Table | that the surplus bile 
pigment amounts on the average to 88% of all theoretical pigment 
from the calculated red cells—that is essentially a quantitative 
elimination of the pigment radicle of the destroyed hemoglobin. 
Within the body the recovered iron and probably some of the globin 
are sed promptly to form new hemoglobin for new red cells which 
appear in great numbers. In fact, these bile fistula dogs regenerate 
close to the expected maximum of new red cell production. By 
means of standardized anemic dogs it has been shown in this labora- 
tory'*¢ that a 10-kilo dog in health, with maximal anemia stimulus, 
given large doses of iron and favorable protein (liver) can produce 
70 gm. of hemoglobin in new red cells per week. Dog 37-137 
Table 1), weight 10 kilos, produced about 120 gm. of hemoglobin 
in approximately 2 weeks (Table 2). Obviously, if the dog throws 
away the pigment radicle it can readily be produced to supply the 
demand for new hemoglobin. It has been suggested that the dog 
forms these pyrrol rings in considerable amounts (300 to 400 mg. 
daily) and must obtain them from protein stores or perhaps by clos- 
ing a straight chain amino-acid (glutamic acid for example). 

Recent observations! indicate that these doses of hydrazine in 
dogs will injure all red cells except the young reticulocytes and 
obviously these injured cells all disintegrate and free hemoglobin to 
contribute the recorded amounts of bile pigment. Injury of red cells 
is recognized by the presence of Heinz corpuscles within the red cell 
protoplasm. 


Methods. All of the dogs studied had the gall-bladder renal type of fistula 
as devised by Kapsinow, Engle and Harvey.* The dogs are kept in galvan- 
ized iron metabolism cages and the urine-bile mixture is collected over 
24-hour periods. Chloroform (5 ce.) is put in the collection bottle as a 
preservative. The dogs are fed the salmon bread diet because its hemoglobin 
building properties have been thoroughly studied. Since it is a diet low in 
fat and rich in carbohydrate, it is well tolerated by these bile-deprived dogs. 
It is in itself a complete diet and its preparation has been previously de- 
seribed.!? 


S50 CRUZ, HAWKINS, WHIPPLE: 


In order to prevent the intoxication®’ that results from complete bile 
deprivation, the dogs are given dog bile or ox bile (50 ec.) on the food daily. 
The method? for the determination of bile pigments in the urine has been 
described in detail in a previous publication. It has been customary to 
use the ratio 40 mg. of bilirubin = 1 gm. of destroyed hemoglobin since the 
pigment radicle comprises 4°% of the hemoglobin molecule. However, the 
formula of bilirubin is now better established and it is considered to have 
the molecular weight 584. Hemin has a molecular weight 652 and 1 gm. 
of hemoglobin contains 3.35 mg. of iron. On the basis of these data, when 
1 gm. of hemoglobin is destroyed there should result 34.9 mg. of bilirubin. 
The blood hemoglobin level was determined following the method of 
Robscheit" and blood volume by the brilliant vital red technique. Red 
blood cell counts were made using a Thoma diluting pipette and Neubauer 
counting chamber. In 2 dogs hemoglobin was determined as oxyhemo- 
globin and read in the Klett Summerson photoelectric colorimeter, and 
hematocrit cell values were estimated using Wintrobe hematocrit tubes. 
Heinz corpuscles were studied after mixing 1 drop of blood with 1 drop of 
0.5% brilliant cresyl blue in saline solution and were then counted in relation 
to the intact red blood cells. One thousand cells at least were observed.! 


TABLE 1 HEMOGLOBIN DESTRUCTION AND BILE PIGMENT RECOVERY 
BILE Fistua 


Dog (bile fistula 31-271 31-271 44-211 44-211 4-212 7-137 
Body weight (kg 13 13 18 18 7 10 1 
Hemoglobin (gm. 100 ce. blood 17.9 15.5 16.2 16.6 17 13 6 13.6 
Total blood volume (ce 1030 1030 1440 1440 136 SS 11 
Circulating hemoglobin (gm 185 160 232 239 235 117 4 
Bilirubin equivalent of circulating Hb 

mg S007 S341 S202 1083 7 
Acetylphenylhydrazine, injections and 

lose (mg Sxl00 Sx 120 10x 100 10x 10 Ox 2x x 

x 150 


Before breakdown 
Days of observation 3} 3 15 15 


Av. bilirubin output (mg. daily 60) 65 121 bf ) 
During breakdown 

Days of observation 28 22 4) 4) 19 
Total bilirubin output (mg 5798 5150 12,500 12,115 719¢ S980) 720 
After breakdown 

Days of observation 17) 9 15 14 15 10 l 

Av. bilirubin output (mg. daily 44 59 64 SS 45 4 Hf 
Total bilirubin output above control 

periods (mg $342 3786 S820) 9035 $210 S86 
Percentage recovery of bilirubin deri- 

vated from circulating Hb 67 68 109 108 yi 9 108 


Experimental Observations. ‘l'able | presents 7 instances of red 
blood cell breakdown in 5 dogs which varied in weight with blood 
volumes ranging from 858 to 1440 cc. and total circulating hemo- 
globin volume between 117 and 239 gm. The bilirubin equivalent 
of the circulating hemoglobin is readily obtained: 1 gm. hemoglo- 
bin = 34.9 mg. of bilirubin. The total amount of acetylpheny!- 
hydrazine varied from 400 to 1450 mg., as indicated in the table. 
Control levels of bile pigment were obtained by adequate control 
periods before and after administration of the drug. In order to 
obtain the amount of excess bile pigment resulting from the destruc- 
tion of red cells, we have subtracted from the total amount of bile 
pigment eliminated during the breakdown period that amount cor- 
responding to the average excreted in the fore and after control 
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periods. It might be argued that the lower figure should be used 
in all cases but we do not know the make-up of this basal bile pig- 
ment output. It is probable that some pigment is derived from 
muscle hemoglobin. Comparison of the excess bile pigment ex- 
creted with the theoretical amount that would result if all the circu- 
lating hemoglobin had been destroyed gives the percentage recovery. 
It ranges from 68% to 109%. 

Dog 87-137 had had a similar blood destruction experiment per- 
formed just prior to the one that is tabulated and one notes the fore 
period level of bile pigment is low, 35 mg. as compared with 32 mg. 
in the after period. Dog 34-212 shows similar low bile pigment 
values in the fore period level in the second experiment when con- 
trasted with the original bile pigment level in the first experiment. 
These lower than normal values are due to the fact that the dogs’ 
circulating red cells following an anemia period were all new and 
therefore obsolescence was very low. 


Cuart 1. 
DOG 37-137 
m [Before During Breakdown After M¢. 
+900 
4 
Heinz Corpuscles 4750 
*R.B.C.- 
(M. per Cumm) 
4600 
Sf Bile Pigment 4450 
(Mg. in 24Hre) 
2+ 1300 
+150 


se 10 15 20 25 30 Days 
Acetyl phenylhydrazine (400 Ms) 


In Charts 1 and 2 are plotted the daily bile pigment elimination 
and the rate of destruction of the red cells damaged by the drug 
during the breakdown period. It was observed that all red cells 
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injured by the hydrazine (red blood cells containing Heinz cor- 
puscles) had disappeared from the circulation 12 days after the 
hydrazine was started. During the period of destruction the plasma 
CHART 2 
DOG 40-248 
m| Before During Breakdown | After |M¢. 
6F 4900 
5b 4750 
Cumm) 
° (Mg. in 24Hrs) 
oT 7450 
2r 4300 
lr 
[Woo 
5 x 10 \5 20 25 30 Days 


Acetylpheny! hydrazine (600 Mg) 


was jaundiced and in both dogs excess bile pigment elimination was 
maintained for 8 more days after the disappearance from the circula- 
tion of the erythrocytes injured by the drug. This lag in elimination 
is due to the fact that the liver cannot handle the large excess of bile 
pigment formed daily and consequently it is retained in the blood 
and body tissues. 


TaBLE 2.—ReEp BLoop DeEstrucTION AND RECONSTRUCTION 


Hemoglobin Mean corpuscular 
Day of R. B.C gm. 100 ec Hematocrit volume 
observation mil. per ¢.mm blood ' cubic micra 
Dog No. 37-137 40-248 37-137 40-248 37-137 40-248 37-137 40-248 37-137 40-248 
Before breakdown 0 0 5.8 6.2 13.6 13 ¢ 43.5 40.5 75 65 
Lowest anemia level s 8 3.2 3.4 7.4 7.4 26 6.5 81 75 
After breakdown . 20 21 5.9 5.7 15.1 14.2 48 44 81 77 


Table 2 presents the blood picture at the critical points of the 
experiments. From a relatively normal blood picture as shown 
before breakdown, the dogs have reached the lowest anemia level 
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observed 8 days after the first injection. On this day 85% of the 

injured cells had disappeared from the blood in Dog 37-137 and 

78% in Dog 40-248. As these injured cells disappeared, new cells 

were appearing in great numbers sufficient to raise the blood count 

100,000 to 500,000 per c.mm. daily. Consequently, the red cell 

levels did not drop below the levels indicated in the tables as loss of 

cells was compensated for by production of new cells. 

Discussion. When hemoglobin was given by vein to an anemic bile 
fistula dog it was shown in this laboratory*® that new hemoglobin 
is produced in amounts equivalent to that injected; and, in addition, 
an excess of bile pigment appears in the urine which approximates 
SO, to 90% of the pigment radicle contained in the injected hemo- 
globin. The dog uses the iron and probably the globin of the 
injected hemoglobin and discards the pigment radicle. Obviously, 
the dog must be able readily to produce this pigment radicle. 

When hemoglobin is destroyed in the dog (hydrazine), one could not 
safely assume that the response would be precisely the same as when 
hemoglobin is given by vein. The experiments above indicate that 
destroyed red cells do contribute hemoglobin or its split-products to 
the circulation which behaves as does the injected hemoglobin. 
Measurements cannot be as accurate because the amount of de- 
stroyed hemoglobin and red cells depends upon blood volume 
measurements which admittedly are subject to considerable varia- 
bles and errors. However, the average values are significant and 
indicate that the expected amount of bile pigment is produced from 
the pigment radicle of the freed hemoglobin. Moreover, the new 
production of hemoglobin is very rapid and shows maximal activity 
(G0 gm. hemoglobin per week) in spite of the fact that the diet of 
these dogs by itself is known to permit minimal hemoglobin pro- 
duction (2 to 4 gm. hemoglobin per week). 

It does not seem desirable to discuss at length the limitations of 
blood volume measurements,** but it is safe to say that the deter- 
mination of red cell volume by the dye method and red cell hemato- 
crit is too high. Therefore, less red cells than the calculated volume 
were actually destroyed, which brings the actual bile pigment 
figures very close to the theoretical return. 

Polyeythemia is frequently treated by phenylhydrazine and it 
must be obvious that hemoglobin destroyed in this fashion is at 
once available to form new hemoglobin for red cells. It would seem 
more logical to remove by bleeding the surplus red cells and limit as 
much as possible the intake of foods which favor the rebuilding of 
hemoglobin. In fact, this technique has been used successfully to 
treat polycythemia” and with favorable response from the patients. 
Today these patients could at the same time make a significant 
contribution to blood banks. 

Summary. When red cells are destroyed by acetylphenylhydra- 
zine in the healthy bile fistula dog, we note a great output of bile 
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pigment which corresponds closely (88%) to the calculated amount 
which could be derived from the destroyed red cells and hemoglobin. 

At the same time the dog produces almost maximal amounts of 
new hemoglobin and red cells, presumably utilizing the iron and 
perhaps globin from the destroved hemoglobin. The diet does not 
contribute significantly to the new hemoglobin production. 

New pigment radicles (pyrrol aggregates) appear to be readily 
formed by the dog under these and other conditions. 

Acetylphenylhydrazine in the doses given destroys almost all of 
the mature red cells in the circulation. This type of injury produces 
Heinz corpuscles in all mature red cells. 


REFERENCES 

1. Cruz, W. O. Am. J. Men. Sct., 202, 781, 1941 

2. Hann, P. F., Bare, W. F., Hetric, R. A., Kamen, M. D., and Wuipp e, 
G.H J. Exp. Med., 70, 443, 1939 

3. Haun, P. F., BaLtrour, W. M., Ross, J. F., BALE, W. F., and Wuirerete,G H 
Science, 93, 87, 1941 

4. Hawkins, W. B., Sripyisnas, K., S., and 
G. H. Am. J. Physiol., 96, 463, 1931 

5. Hawkins, W. B., and BrinkHovus, K. M J. Exp. Med., 63, 795, 1936 


6. Hawkins, W. B., and Jonnson, A. C Am. J. Physiol., 126, 326, 1939 
7. Hawkins, W. B., and Wuipp.e, G. H J. Exp. Med., 62, 599, 1935 
8. Kapstnow, R., ENGuie, L. P., and Harvey, 8S. C Surg., Gynec. and Obst., 


39, 62, 1924. 

9. Knutti, R. E., Hawkins, W. B., and Wuippte, G. H J. Exp. Med., 61, 
27, 1935. 

10. Patex, A. J.. and Minor, G. R Am. J. Mep. Sci., 188, 206, 1934 

11. Ropscueit, F.8.: J. Biol. Chem., 41, 209, 1920 

12. F.S8., and G. H a) Am. J. Mep. Sct., 191, 
11, 1936; (b) J. Exp. Med., 66, 565, 1937 e 

13. Smitru, H. P., ARNoLD, H. R., and Wuipp.e, G. H Am. J. Physiol., 56, 336, 
1921. 

14. SripyisHas, K., Hawkins, W. B., and Wuipp.ie, G. H Ibid., 96, 449, 1931. 

15. Sreap, E. A., Jr., and Esert, R. V Ibid., 132, 411, 1941 

16. SterHens, D. J., and KavTrReripEerR, N. L Ann. Int. Med., 10, 1565, 1937 

17. Wuipp.e, G. H., and Rosscnerr—Rossrins, F. 8 Am. J. Physiol., 115, 65, 
1936 


THE RELATION OF PERNICIOUS ANEMIA TO SOLAR RADIATION 
AND SKIN CANCER. 
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In 1934, J. H. Smith® showed a significant relationship between 
relative lack of solar radiation and mortality from pernicious anemia 
in the United States prior to the introduction of the therapeutic use 
of liver. The relative intensities of solar radiation in the various 
states were represented by an “ index,”’ calculated from data directly 
observed in each state (actual amount of sunshine, angle of incidence 
of sun’s rays and humidity). There are, however, several factors, 
the effects of which cannot be satisfactorily evaluated, e. g., altitude, 
dust, and so on, together with other, but unknown, conditions. 
Further, no account was taken of possible variations of “ sensitive- 
ness’ depending on individual and racial differences, or on the effects 
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of other climatic conditions on the exposed populations. Although 
in most cases an excellent correlation was shown between the “ solar 
radiation index” and pernicious anemia mortality, the calculated 
index in a number of states was obviously far too great. 

[It occurred to us that any relationship between pernicious anemia 
and solar radiation might be more accurately shown by an attempt 
to correlate this disease with some other human condition or disease 
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Utah) which showed the greatest discrepancies in Smith's graph 
fall very close to the median curve in Figure 1. 

The total skin cancer mortality is, of course, made up not only of 
those caused by exposure to sunlight, but includes those of occupa- 
tional and other origins. There is reason to believe that the latter 
accounts for about 1.5 per 100,000 population (Apperly!). If this 
quantity (q) be deducted from the total skin cancer mortality 
(S Ca) then the shape of the curve shows that the relation of sun 
cancer (S Ca — q) to pernicious anemia mortality (PA) is such that 

PA X (S Ca — q) = a constant, Kk. 
This strongly supports Smith’s thesis that the incidence of pernicious 
anemia is related inversely to effective solar radiation. 

The nature of this inverse relationship is unknown but some recent 
observations are suggestive. (a) Jacobson* has shown a striking 
parallelism between the distribution of the argentaffin cells and the 
localization of the principle active against pernicious anemia in the 
walls of the stomach and gut, and that people with pernicious 
anemia have few or no argentaffin cells in these areas. These two 
facts certainly suggest some close relationship between the argentaf- 
fin cells and pernicious anemia. Jacobson has also shown that the 
argentaffin cells contain exocrine granules which are not only re- 
sponsible for taking the silver stain but are in part made up of 
aromatic or benzene rings. (b) Benzene ring compounds are de- 
rived from tyrosine and similar aromatic amino-acids. Arnow? 
contends that the oxidation of tyrosine to dihydroxy -phen) lalanine 
(“dopa’’) is brought about by ultraviolet light. With inadequate 
sunlight we would therefore expect some defect in the production of 
all of those substances which in turn are derived from “ dopa.” 

Conclusion. When the mortality rates of pernicious anemia and 
skin cancer (corrected for other causes than exposure to sunlight) 
are correlated, it appears that the incidence of pernicious anemia is 
closely related inversely to effective solar radiation. 

When we recall the close association of pernicious anemia with 
blond and prematurely gray-haired people, often of a eunuchoid 
type, and with diabetes,t and that argentaffin granules, para- 
amino-benzoic acid, melanin, insulin and sex hormones are all com- 
posed partly of benzene or aromatic rings, there is a strong sugges- 
tion that these substances are dependent for their formation on an 
adequate production of dihydroxyphenylalanine through the agency 
of solar radiation. Whatever the ultimate explanation, the nature 
of these associations would seem to be well worth investigation on 
the lines suggested. 
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THE TREATMENT OF POLYCYTHEMIA VERA WITH LEAD 
COMPOUNDS.* 


By Ernest H. Fatconer, M.D., C.M., 
CLINICAL PROFESSOR OF MEDICINE, UNIVERSITY OF CALIFORNIA MEDICAL SCHOOL, 
SAN FRANCISCO, CALIF. 


From the Department of Medicine, University of California Medical School.) 


STUDIES on patients with polycythemia vera reported in 1933'* 
indicated that venesection in amounts up to 900 cc. of blood had no 
significant effect in raising the reticulocyte level. As I had investi- 
gated the effects of lead on the reticulocyte-stippled cell ratio in 
dogs and humans, it occurred to me that patients with polycythemia 
vera might be good subjects for observation concerning the effects 
of lead on the reticulocytes because their reticulocyte level appeared 
to be stable. 

In 1934 and 1935 such experiments were carried out on 2 patients 
with polycythemia vera. Lead acetate was administered by mouth 
and the effects on the reticulocyte-stippled cell ratio were ob- 
served. When the red blood cells and hemoglobin had dropped 
to levels below normal, administration of lead was discontinued. 
There was an interval of 3 months in the one case and a longer 
period in the other during which the red blood cells and hemoglobin 
remained within normal limits and the patients felt a sense of well- 
being and freedom from symptoms which was rather surprising 
considering that lead had been absorbed over a period of several 
weeks. In 1935, as a consequence of interest aroused by these 
studies, | began treatment of polycythemia vera with lead com- 
pounds. I submit the following data which show the results of 
this treatment up to May 5, 1941. 


Methods and Material. Blood counts were made with pipettes and 
counting chambers standardized according to the Bureau of Standards. 
Hemoglobin determinations were made by a standardized Sahli instrument 
13.7 gm. = 100°; hemoglobin). For the past 20 months we have used a 
Leitz-Mass photoelectric colorimeter for this purpose. The reticulocyte 
counts were made on dry films stained with cresyl blue, counterstained 
with Jenner-Giemsa stains. One thousand erythrocytes were counted on 
each film. Wintrobe tubes were used for the hematocrits. The blood 
volume determinations were carried out according to the Rowntree method 
as described by Haden.’ Platelet counts were done directly in the count- 
ing chamber using Rees and Ecker‘ diluting fluids. Complete blood counts 
were made each time the patient reported, usually in the morning 2 to 
3 hours after breakfast. 

At the beginning of this study, lead acetate was administered by mouth 
in capsules of 0.3 gm.; later 0.2-gm. doses were used. Since July, 1939, 
the treatment has consisted of parenterally administered colloidial lead 


* Supported by a grant from the Christine Breon Fund for Medical Research. 
Presented before the Section on Pharmacology of the American Medical Association 
Meeting, Cleveland, Ohio, in June, 1941 
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phosphate.* It is put up in 10-ec. ampoules; each 1 ec. contains from 3.7 
to 3.8 mg. metallic lead. The usual dose was 10 cc. administered intra- 
venously. No immediate reaction accompanied the injection but if the 
solution leaked out of the vein it was irritating to the tissues and caused 
some pain. 

Clinical Material. Twelve patients with clinical and laboratory diag- 


nosis of polyeythemia vera were included in this study. Another somewhat 
questionable case (Case 8) was included that — belongs in the group 
known as polycythemia hypertonica (Geisbéck*). Of the series of 13 pa- 


tients, 11 were treated with lead compounds orally, parenterally or by 
both routes. One (Case 12) was treated by intravenous injection of nor- 
mal saline solution and 1 (Case 13) by small doses of acetylphenylhydrazine. 
These 2 patients served as controls. 

The criteria employed for the diagnosis of polycythemia vera in these 
patients were as follows: A negative history for cardiac symptoms, for 
residence in high altitudes, for exposure to aniline dyes and carbon dioxide, 
for treatment with arsenic, liver extract, cobalt, or coal-tar derivatives 
(such as acetanilid); an increase of red blood cells above 6 million and of 
hemoglobin above 110°%; a packed-cell volume (hematocrit) above 45‘ 
to 47°; an increased blood volume; presence of acrocyanosis, capillary 
engorgement and enlargement of spleen and liver; absence of a cardiac lesion 
or cardiovascular disease producing cyanosis, circulatory stasis and erythro- 
cytosis. 


Case Abstracts. Case 1.—(Chart 1.) This patient, a woman of 65, 
was first seen in 1934 when her red blood cells were 7.70 million per ¢.mm. 
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CHART 1.—Case 1. Blood cell levels Sale lead treatment. The 
represents a theoretical normal range 
with polycythemia vera. 


shaded zone 
of red blood cells and hemoglobin for patients 


and her hemoglobin 140°. She had a history of gastric ulcer for 1 year. 
The diagnosis was proved by Roentgen examination; treatment by an ulcer 
regimen and phenylhydrazine was advised. During 1934 the gastric ulcer 
was reported healed by Roentgen examination and the patient received 
phenylhydrazine at intervals for the polycythemic state. On January 31, 
1935, she was placed directly under my care. On March 4, 1935, her red 
blood cells were 7.54 million; hemoglobin 120°. Treatment with lead 
acetate was begun in doses of 0.3 gm. once daily by mouth. During the 
following year, to December 30, 1935, a total of 20 gm. lead acetate was 
administered per os at intervals (see Chart 1). For an interval of 3 months 


* This preparation is made by the Crookes Laboratory, New York City. 
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no lead compounds were given and the red blood cells and hemoglobin 
remained within normal limits. (Such periods are hereafter referred to as 
remissions.) For the next year and 7 months, until July 26, 1937, no lead 
was administered; a remission of 5 months occurred. During the next 
26 months, to August 7, 1939, the patient received a total of 19 gm. lead 
acetate by mouth (see Chart 1) and had three remissions of 6}, 4 and 
+ months respectively. From August 7, 1939, to May 5, 1941, 108 ce. 
(0.4 gm.) colloidal lead phosphate were administered intravenously and 
three remissions occurred, 4.6, 5.3 and 4 months respectively. For 2 years 
the patient has been free of gastro-intestinal symptoms, has had occasional 
arthritic pains (long-standing generalized arthritis) but has been able to 
do her housework and to nurse an invalid husband which she was not 
able to do for 4 years previously. During the first year of lead therapy we 
deliberately induced a toxic episode in order to study the effects of lead on 
her blood cells and did not have in mind treatment of her polycythemia. 
Lead compounds were used in lesser amounts for the treatment, which 
followed the toxic episode. 

Case 2.-(Chart 2.) A man of 54 had a history or his eyes being “red 
and bloodshot” and of generalized arthritic pains for 8 years. In 1934 a 
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Cuarr 2.—Case 2. Blood cell levels during leat treatment. Note the compara- 
tively small amount of lead administered in this case 


diagnosis of polycythemia vera was made and treatment with phenylhydra- 
zine and venesection was instituted. His blood level did not remain at a 
normal level under this treatment and he complained of dizziness, weakness 
and dyspnea. On April 22, 1936, the red blood cells were 8 million per 
c.mm.; hemoglobin, 128°7; leukocytes, 9400; and packed cell volume, 65%. 
Beginning April 29, 1936, the patient received orally 0.3 gm. lead acetate 
twice daily for 6 days; thereupon the dose was administered once daily. 
During 1936 he received a total of 7 gm. lead acetate by mouth. During 
1937 he received a total of 3 gm. Since August 28, 1937, no lead has been 
administered. A remission occurred which lasted until June 15, 1940. 
Since that date the patient has not been located. 

Case 3.--A woman of 61 had a history of polycythemia vera for 27 years 
and had been under my observation for 25 years. In 1916 her red blood 
cells were 10.64 million; hemoglobin, 128° (Fleischl); leukocytes, 9800; 
and viscosity (Hess), 7.7 (normal 4.5). She was treated as follows: vene- 
section, 1915; benzol by mouth combined with radiation over the spleen,® 
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1916, was followed by a remission of 11 years; Roentgen ray treatment 
over the spleen, 1928; phenylhydrazine, 1929 to 1930; venesection, 1931; 
Roentgen ray treatment over spleen and long bones, 1932; acetylphenyl- 
hydrazine, 1932 to 1933; lead acetate by mouth, 1935. On July 27, 1934, 
the red blood cells were 7.16 million; hemoglobin, 118°;; and leukocytes, 
11,200. During the next 17 months, until December, 1935, a total of 
12 gm. lead acetate was administered orally. At one time the red blood 
cells dropped to 3.27 million, hemoglobin to 56°; and leukocytes to 9300 
perc.mm. The effects of the lead on the cells of the blood were investi- 
gated during this period and treatment was not under consideration. Since 
December 31, 1935, no lead has been administered. The blood count has 
not risen above normal limits and no untoward symptoms have appeared. 
The blood count on May 5, 1941, was: red blood cells, 4.58 million; hemo- 
globin, 96°%. Packed cell volume was 41 ec. ©%. During the five years 
immediately preceding the administration of lead, the longest period of 
remission was 8 months 

The large amounts of lead administered to this patient should not be 
used therapeutically, as she experienced a severe toxic episode. Whether 
or not the long remission following administration of lead acetate was due 
to lead is open to question. It may have been coincidental. The patient 
had a long remission of 11 years following an entirely different type of 
treatment during the early course of her disease.’ 
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CuHart 3.—Case 4. Blood cell levels during lead treatment. The low hemo- 
globin of 61% occurred following sufficient absorption of lead acetate to cause a 
toxic episode. 


Case 4.—(Chart 3.) An obese man of 45 (206 pounds) was examined at 
the San Francisco Hospital in June, 1936, and the diagnosis of polycythemia 
vera was made. He tolerated phenylhydrazine poorly and at one time 
during 1936 it became necessary to give him a blood transfusion. On 
September 22, 1937, the red blood cells were 6.82 million; hemoglobin, 
120%; and leukocytes, 6200 per c.mm. During 1937, he received a total 
of 10.5 gm. lead acetate by mouth. This treatment was followed by a 
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remission which lasted throughout 1938. During 1939 the patient received 
5.4 gm. lead acetate by mouth. During 1940 he received three 10-cc. doses 
of colloidal lead phosphate intravenously (see Chart 3 for remission). On 
April 30, 1940, the hematocrit (packed cell volume) was 60. Blood volume 
was 67.61 ec. per kilo of body weight.* 

Case 5.— (Chart 4.) This Jewish woman of 63 had a high red blood cell 
count and increased hemoglobin for 5 years. In 1937 a definite diagnosis 
of polyeythemia vera was made. She had a long-standing thrombophlebitis 
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Cnuarr 4. Case 5. Blood cell levels during lead treatment. This patient had a 
moderately severe and persistent polycythemia. 


of the right lower extremity and for 10 years much discomfort from arthritis 
of shoulders, hands, knees and feet. She had moderate hypertension and 
displayed great anxiety over her condition. For 14 days, beginning May 6, 
1939, she received 0.2 gm. lead acetate by mouth, a total of 2.8 gm, During 
the next week she received 16 ec. colloidal lead phosphate intravenously 
(66.8 mg. metallic lead). A remission of 4.6 months followed. In October, 
November and December, 1939, she received 40 ec. colloidal lead phosphate. 
This treatment was followed by a remission of 7 months. During 1940 she 
received a total of 50 cc. colloidal lead phosphate intravenously (190 mg.). 
Before beginning the lead treatment, she had been troubled much with 
nausea and what she called “biliousness.”” Under this regimen, which 
I regard as conservative, she has never been troubled with toxic reactions, 
such as headache, nausea, vomiting, abdominal pain and muscular weak- 
ness. She had increased arthritic pain and edema of the lower extremities 
see Chart 5 for blood levels). She worked steadily as a teacher during 
her treatment. On May 8, 1940, the packed cell volume was 62 cc. % 

blood volume, 68.5 ce. per kilo of body weight. 

Case 6.--(Chart 5.) A Jewish man of 52 came under observation on 
July 22, 1939. His blood count was as follows: red cells, 8.15 million; 
hemoglobin, 130°; white blood cells, 8100 and packed cell volume 64 ec. %. 
‘Redness of the eyes’ and fullness of the head had persisted for 1} years, 
since January, 1938. A diagnosis of polycythemia vera was made in New 


* Normal blood volume for men, 65 ec. per kilo of body weight; for women, 
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York City and treatment with acetylphenylhydrazine was instituted in 
June, 1939. From August 14, 1939, to November 19, 1941, he received a 
total of 80 ce. (0.29 gm.) colloidal lead phosphate intravenously. On 
May 15, 1939, the packed cell volume was 52°; and the blood volume 
66.6 ec. per kilo of body weight. The red blood cell and hemoglobin levels 
(Chart 5) were uniformly at the higher limits of normal, but the patient 
was free of symptoms and worked steadily in his profession (cantor in a 
synagogue). No toxic symptoms have resulted from lead administration. 
Case 7.—(Chart 5.) This patient, aged 45, who was cyanotic and 
had a “beefy,”’ red face and acrocyanosis, was referred from the depart- 
ment of dermatology where she had been under treatment for dermatitis 
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Cuart 5.—Cases 6 and 7. Blood cell levels during lead treatment. Only one form 


of lead was used in these 2 cases—colloidal lead phosphate 


of the right lower leg ‘on a circulatory basis.’ Red blood cells were 
7.1 million; hemoglobin, 13067; leukocytes, 12,300; packed cell volume, 66; 
blood volume 93.2 ec. per kilo. From October 26 to December 2, 1940, she 
received by intravenous injection 50 ec. colloidal lead phosphate (0.18 gm.) 
(Chart 5). No untoward symptoms have occurred. 

Case 8.—(Chart 6.) A man of 64 had borderline polycythemia. The 
liver was enlarged. The spleen was not palpable. Red blood cells were 
5.6 million; hemoglobin, 120°,; leukocytes, 13,800. The diagnosis was 
made principally on basis of a packed cell volume of 52 ec. ©% and blood 
volume of 70.4 ec. per kilo of body weight. During a 2-week period, he 
received a total of 30 ec. (101 mg.) colloidal lead phosphate intravenously. 
His symptoms of dyspnea, headache and fatigue disappeared. 

Cases 9, 10 and 11.—(Chart 7.) These patients, a woman of 51 and 
2 men of 58 and 54 respectively, are examples of seriously disabling poly- 
cythemia vera with complications due to thrombosis. The woman had 
attacks of severe abdominal pain with hemorrhages from the gastro-intes- 
tinal tract but no evidence by Roentgen examination of a gastro-intestinal 
lesion. The 58-year-old man had a diagnosis of thrombosis of the pul- 
monary artery. The third patient had extensive thrombophlebitis of the 
lower extremities with varicose ulcers. 

In all 3 patients administration of lead in the form of colloidal lead 
phosphate has caused prompt and severe toxic reactions, such as weakness, 
generalized pain, abdominal pain and headache. It might be pointed out 
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that these patients had not tolerated any other type of treatment without 
being ““much upset,”’ although they had tolerated venesection better than 
phenylhydrazine or Roentgen ray treatment. 

Case 12.—(Chart 6.) A Jewish refugee of 52, with family history of 
polyeythemia in the father, was much upset emotionally and mentally 


Mi Pi—F-. 


—— RED BLOOD CELLS IN MILLIONS 
----- HEMOGLOBIN % 


COLLOIDAL LEAD PHOSPHATE 


1940-41 


WEEKSO. 10 ®0 WEEISO. 10. 80 530 40 


CHart 6.—Cases 8 and 12. Blood cell levels without lead treatment. Patient F 
Case 12) received normal saline, 20 cc. intravenously, at intervals of 3 weeks. 


due to recent experiences in Europe. He had a variety of symptoms fol- 
lowing any kind of treatment attempted. We decided to give him 20 ce. 
normal saline intravenously every 3 weeks and to employ him as a control 
for the lead-treated patients (see Chart 6 for results). 
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Cuart 7.— Cases 9,10 and 11. Blood cell levels during lead treatment. Patient S 
Case 9) had gastro-intestinal hemorrhages following intravenous administration 
of lead; hemoglobin fell to 79%. 
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Case 13.—(Chart 8.) A retired school teacher of 63 was referred to me 
on July 6, 1937, by Dr. C. T. Stone of Galveston, Texas, who had made a 
diagnosis of polycythemia vera in 1929 and had placed the patient on inter- 
mittent small doses of acetylphenylhydrazine, 0.1 gm. once every 5 to 
7 days. This treatment was continued with good results until July, 1937. 
Since that time the polycythemic state has been under control and the 
periods of intermission have been lengthened (Chart 8). On August 22, 
1940, her red blood cells were 5.4 million; hemoglobin, 100°;, leukocytes, 
12,200. The patient was admitted to a hospital and 4 teeth, which had 
been loose and the site of extensive paradentosis, were extracted by a 
competent dental surgeon. Extensive hemorrhagic oozing followed and 
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CHART 8.—Case 13 Blood cell levels without lead treatment Acetylphenylhydra- 


zine in doses of 0.1 gm. was given once per week or less often. 


could not be controlled. The tissues of the floor of the buccal cavity 
became infiltrated with blood and infection supervened complicated by 
bronchopneumonia. After 4 months of hospitalization the patient slowly 
recovered. On February 15, 1941, the red blood cells were 8.5 million; 
hemoglobin, 126°;; leukocytes, 21,200. This patient is included in the 
series as a control case for the lead-treated patients. 


Discussion. Analysis of the foregoing data indicates that the 
response of patients with polycythemia to lead therapy varies and 
that in certain patients this type of therapy is contraindicated. 
In Cases 9, 10 and 11, for example, lead therapy was poorly toler- 
ated. These patients showed extensive thrombotic lesions; | had 
widespread thrombophlebitis of the superficial veins of the upper 
and lower extremities. They also reacted unfavorably to other 
types of therapy, such as phenylhydrazine and Roentgen. Venesec- 
tion upset them less than the other therapeutic measures. Cases 3, 
12 and 13 represent mild types of the disease in which remissions 
were induced easily by any of the generally accepted methods of 
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treatment. In evaluating any type of therapy, including colloidal 
lead, the natural history of the disease must be taken into considera- 
tion, particularly the fact that it is characterized by all grades of 
severity. Probably no one standardized type of therapy would 
prove uniformly successful. This report is presented because the 
material contains important implications as to the factors respon- 
sible for excessive formation of hemoglobin and red blood cells. 

It has frequently been demonstrated that porphyrins appear in 
the urine during absorption of lead in man. It was found in 3 of 
our patients at varying periods after administration of lead had been 
discontinued. Watson® demonstrated that Coproporphyrin IIT ap- 
pears in the urine of patients with lead intoxication. This substance 
apparently occurs when the bone marrow is unable to synthesize 
hemoglobin properly and is not due to an increased rate of hemo- 
globin destruction. Inasmuch as patients with polycythemia ap- 
parently synthesize hemoglobin too readily, a substance which 
checks this tendency, such as lead, is a useful agent if properly 
controlled. Three of our patients who have been under treatment 
with lead for a period of 5 years have shown no deleterious effects 
as far as I have been able to ascertain. 

‘The results obtained in this series were far more satisfactory than 
was considered possible at the beginning of the treatment. Never- 
theless, | wish to emphasize the dangers of lead ingestion and of the 
intravenous use of lead compounds. The administration of lead 
acetate by mouth is rather unsatisfactory because one does not know 
how much Jead the patient is absorbing and because cumulative 
effects may not be evident until a toxic episode occurs. Intraven- 
ous use of lead may damage the liver, the central nervous system 
or the peripheral nerves. Arthralgia is a common symptom after 
administration of lead and was most pronounced in those patients 
who had an abnormal amount of uric acid in the blood. The uric 
acid content per 100 ce. of blood was as follows: Case 1, 6.8 mg.; 
Case 4, 5 mg.; Case 5, 4 mg.; Case 6, 4 mg.; Case 7, 4.6 mg.; and 
Case 9,8 mg. These are single observations after initiation of lead 
therapy, so that the findings can be interpreted as only suggestive 
of what well-controlled studies might reveal. 

The reticulocytes were recorded in the counts of all patients 
except the 2 controls. Charts 1, 2 and 3 show how they increased 
as the red cell count dropped. The rise began as soon as the red 
blood cells had decreased appreciably. Intravenous administra- 
tion of colloidal lead phosphate appeared to cause a rise of reticulo- 
cytes sooner than lead administered per os. This is due to the fact 
that colloidal lead phosphate begins to destroy the red blood cells 
immediately after it has been administered. 

Summary. Eleven patients with polycythemia vera were treated 
with lead compounds orally and intravenously over periods of time 
varying approximately from 1 to 5 years. Nine of these patients 
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were relatively free of symptoms during treatment and were able to 
continue their work. ‘Two patients with complicating thromboses 
were chronic invalids and unable to work. In cases of complicating 
thromboses, of which 3 occurred in this series, treatment with lead 
is contraindicated. Up to the present time no permanent or serious 
toxic effects have occurred in any of the 11 patients treated. No 
deaths have occurred in the series during the past 5 years. One 
patient has disappeared from observation. 

Six of the 11 patients who were treated with lead had previously 
received phenylhydrazine. They regarded this drug as more toxic 
and disabling than lead and were unwilling to submit to further 
treatment with it. We do not, however, have data as to the 
amount of the drug and the intervals at which it was administered. 

In selected cases of polycythemia vera, colloidal lead phosphate, 
administered intravenously in doses of 10 cc. each, appears to be 
efficient in controlling the symptoms and in reducing the blood level. 
The dangers of this preparation are real and it should not Je used 
unless the patients can be kept under careful supervision. — 
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Man’s ideas of the effect of pregnancy upon the tuberculous 
process have varied with his understanding of the nature of the 
mechanism of recovery from that disease. Because of the general 
improvement in health which so frequently accompanies early 
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pregnancy, writers formerly advised pregnancy as a preventive or 
curative measure. Unfortunately, under the then accepted methods 
of treatment this improvement was more apparent than real and 
was due to the stimulating effect of pregnancy upon the frame and 
figure of the woman rather than to any improvement in the tuber- 
-culous lesion. When the stimulating effect of pregnancy was re- 
moved, the disease spread very rapidly. Recognition of this fact 
caused the pendulum to swing to the other extreme and a therapeutic 
abortion was advised in all cases where the pregnancy was discov- 
ered before the fifth month. 

With the development of the Roentgen ray, the sanatorium move- 
ment and the appreciation of the importance of rest, both general 
and localized, in the treatment of tuberculosis, has come a better 
understanding of tuberculosis and the mechanism of recovery. As 
a result, the emphasis in the treatment has gradually shifted from 
those measures which will affect the frame and figure to a direct 
attempt to control the tuberculous process itself. 

This change in the emphasis of treatment caused us in 1921 to 
question the necessity of aborting the pregnant tuberculous woman 
just because of the tuberculosis. We noticed that most of the 
reports of the disastrous effects of pregnancy upon the tuberculous 
process came from obstetricians whose opinion must have been 
based largely upon the difference in the results of caring for the 
normal pregnant woman and the tuberculous pregnant woman. In 
arriving at their conclusions they apparently overlooked the fact 
that the tuberculous woman of child-bearing age has a much higher 
death rate than the non-tuberculous woman of the same age even 
though pregnancy does not exist! Apparently their conclusions 
were based on the improvement in the frame and figure which took 
place during pregnancy without improvement in the lungs only to 
be followed by a relapse later. 

In studying this problem we recognized the self-evident fact that 
pregnancy in itself is a physiologic process for which woman was 
created and which normally is not harmful. Tuberculosis on the 
other hand is an infectious disease which annually kills thousands 
of women of child-bearing age even though pregnancy does not 
exist. Therefore, we felt that a study of the tuberculous women, 
both pregnant and non-pregnant, would throw some light on the 
effect of pregnancy upon the tuberculous process. We thought 
perhaps if the main effort of therapy was directed against the dis- 
eased process rather than against the normal physiologic process, 
the tuberculous pregnant woman could go to full term without 
interfering with her recovery from tuberculosis. If so it would bring 
happiness to many families who desired children but who are afraid 
to have them because of tuberculosis. 

With that premise in mind we have divided our tuberculous 
patients into two groups, those with active tuberculosis and those 
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with chronic so-called “arrested”’ tuberculosis. The treatment of 
the two groups, of course, is different. The woman with active 
tuberculosis should have plenty of bed rest and such additional 
methods of treatment as pneumothorax and other forms of collapse 
therapy which would be used if pregnancy were not present. This 
is particularly true following labor when more intensive treatment 
may be indicated to prevent a spread of the disease when the stimu- 
lating effect of pregnancy is removed. We also realized that the 
pregnancy itself should receive just as careful if not more careful 
attention and consideration than it would receive in the absence of 
tuberculosis. Furthermore, should any condition other than tuber- 
culosis be found which would warrant a therapeutic abortion, then, 
of course, it should be done even though tuberculosis is present. 

The patient with tuberculosis who becomes pregnant after 
leaving the sanatorium should receive more careful prenatal care 
than if tuberculosis did not exist. Many of this group return to 
the sanatorium for care during the latter months of pregnancy. 
The exact treatment these women receive varies with the individual 
case and condition. In general, however, we keep them in bed, 
except for bathroom privileges, for the last 2 or 3 months prior to 
delivery and on strict bed rest for a month or 6 weeks after delivery. 
They are then allowed to gradually get up and to start exercise and 
are discharged in perhaps another 6 weeks. Of course they are not 
permitted to nurse their babies who are separated from them at 
birth and kept in a special ward planned for that purpose in the 
preventorium. In this way the woman receives adequate treat- 
ment for her tuberculosis and her pregnancy and the child receives 
2 or 3 months of nursery care before being sent home with the 
mother. 

With the above general premise in mind we have found it neces- 
sary to advise abortion in only one sanatorium case since 1921. As 
this policy represented quite a departure from the accepted treat- 
ment of the tuberculous woman during pregnancy, we watched our 
first few cases with considerable anxiety. However, we are glad to 
state that the results in our series of such cases extending over a 
19-vear period, seems to bear out our original presumption. 

From September, 1921, to December, 1940, inclusive, we have 
had an opportunity to follow 8 premature deliveries in & tuberculous 
women and 96 full-term pregnancies in 86 tuberculous women. The 
age of the women in both of these groups was 18 to 39 vears inclusive. 
This study includes women who were pregnant on admission to the 
sanatorium, who became pregnant while on leave from the institu- 
tion or after discharge. 

The 8 premature deliveries are analyzed on Tables 1, 2 and 3. 
According to these tables, 6 of the 8 were far advanced and 4 of 
them died within 2 weeks to 8 months after delivery. From a study 
of Table 2, it is apparent that all 4 would have died from tubercu- 
losis irrespective of whether or not they were pregnant. The one 
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far-advanced case who was regarded as unimproved at time of 
discharge was transferred to another hospital 8 months after de- 
livery. She died 43 years later. I question just how much preg- 
nancy can be accepted as having contributed to a death which 
occurred that long after delivery. The other far-advanced case 
who was thought to have a questionable prognosis on admission was 
discharged as improved 14 months after delivery. Now, 8 years 
after her discharge, she is alive and well and during this interval 
has had one normal pregnancy. 


| CONDITION ON DISCHARGE OF PREMATURE LABOR DELIVERED 
AT SANATORIUM (17-YEAR PERIOD). 


Condition on discharge 


Stage of disease Unim- 
n admission Quiescent. Improved proved. Dead Total. 
Far advanced l l 4 6 
Moderately advanced 1* 1 
E-xtrapulmonary l 
Total 2 l 8 
* Full-term delivery 3 years subsequently. 


PaABLE 2 FURTHER ON PREMATURE LABOR Cases DELIVERED AT 
SANATORIUM. 


Interval 


Admissior between 
S18 Age of delivery Prognosis or 
mother at Period of and condition 
) delivery gestation discharge. discharge. temarks, 
30 64) mos. 1} yrs. Favorable Well 10 yrs. later; has had 
2 normal preg. since dis. 
M.A 31 7 mos 6 mos. Favorable Well 13} yrs. later; 1 nor- 
mal preg. 
FLA 28 7 mos 1} mos Questionable Well 8 yrs. later; 1 normal 
preg. since. 
F.A 27 6 mos 8 mos. Unfavorable Died 4} yrs. post-san. 
FLA mos. mos Dead Cause: pul he. the.; the. 
of spine and perit. 
FA 32 64 mos 14 days Dead Cause pul. chr. tbe.; 
laryng. the. 
6} mos mos., Dead Cause pul chr. tbe.; 
20 days the. laryngitis; the. en- 
teritis 
Yr .A 21 74 mos 23 days Dead Cause: pul. chr. the.; the. 


generalized. 


PaBLe 3 PrReMATURE LaBoR Cases. CORRELATION OF CAUSE OF DISCHARGE 
Stace or DISEASE ON ADMISSION. 


Cause of discharge 


Stage of disease Discharge 
on admission, condition. Acq. Trans. Ag. adv. Dead. Total. 
Far advanced Improved 1 
Unimproved 1 1 
Dead 4 4 
Mod. advanced Quiescent l l 
Extrapulmonary Quiescent 1 l 
rotal 2 1 4 Ss 


There was one moderately advanced case who was discharged 
against advice 6 months after delivery. She was regarded as quies- 
cent on discharge and is alive and well 133 years later. She also 
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had a normal full-term delivery at the sanatorium 3} vears after 
her premature delivery and so is included in that group also. Be- 
cause of duplications like this the total of the women in the various 
groups exceeds the number of women in the study. 

The one case of extrapulmonary tuberculosis was thought to be 
quiescent when she was given an “acquiesced to discharge’’ 1} years 
after delivery. She is alive and well 10 years later and has had 
2 normal pregnancies since her discharge. 

Fight children were born of these 8 premature deliveries. One 
weighed 7 pounds at birth. She was born in the eighth month of 
gestation and while her mother died 8 months after delivery the 
child is now almost 9 years old and appears to be perfectly healthy. 
One was delivered 23 days before her mother’s death in the 7} month 
of gestation, is now about a vear old and seems to be perfectly 
healthy. The other 6 were born in the seventh month or less of 
gestation and all died within | hour to 16 days after delivery. 

Prior to the establishment of our obstetrical department in 1924 
the pregnant women were transferred to a general hospital for 
delivery. However, from 1924 to 1940, inclusive, 64 women with 
full-term pregnancies were delivered at the sanatorium. These are 
analyzed in Tables 4 to 7, inclusive. 

TaBLE 4.—Resuits oF FULL-TERM PREGNANCIES DELIVERED AT SANATORIUM. 

First DiscHarRGE FOLLOWING DELIVERY (17—-YEAR PERIOD, ENDING 1941 


Mothers 
No. of 
deliveries Still in Disch Disch Tota 
per patient hosp alive dead Total. newbort 
59 patients l 6 4S 5 59 59 
single birth 
2 patients l 2 2 i 
(twins 
2 patients 2 2 2 1 
(2 single births each 
1 patient 3 l l 3 
3 single births 
Total 6 53 5 4 70 


PaBLE FULL-TERM PREGNANCIES DELIVERED AT SANATORIUM 
(1924-1940, INCLUSIVE 


First Second rhird 
admission. rdmissiot admissior 
Total 16 13 5 
Dead on discharre 
Number 5 0 0 
Per cent 0 0 


All discharges during same period, 18 to 39 years of age, 2230 


Dead on discharge, 559 (25% 


Six of the group are still hospitalized, 53 were discharged alive 
while 5 (7.8%) were dead at time of discharge (Table 4). This is 
a very low death rate when compared with the 20.45% of deaths 
for all women 15 to 39 years of age who were discharged during the 
same period. 
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Forty-six of this group (Table 5) were delivered during their first 
admission to the sanatorium. Of this group, 5 (10.99%) were dead at 
time of discharge in contrast to 559 (25%) of the 2230 women in 
the same age group who were discharged from the sanatorium for the 
first time during the same period. 

Table 6 correlates the condition on discharge with the stage of 
disease on admission, and it is interesting to note that all of the 
5 deaths in this series occurred in the far-advanced group. 


PABLE 6 FULL-TERM PREGNANCIES. CORRELATION OF CONDITION ON DISCHARGE 
With Stace oF DISEASE ON ADMISSION (17—-YEAR PERIOD). 


Stage of disease on admission 


Far Moderately Stage un- 
advanced advanced, Minimal determined lotal. 
Condition on discharge 
Inactive 1 1 2 
\rrested 7 3 4* 2 16 
Apparently arrested l l 2 
(Julescent 6 5 11 
Improved 9 9 3 21 
Unimproved l 3 4 
Dead 5 5 
22 2 61F 
Still in house l 3 2 6 
Grand total 30 25 10 2 67* 


Includes 1 non-clinical 
t Three mothers in this group are counted twice because they had more than one 
lischarge following a pregnancy. 


‘Table 7 considers the interval between the time of delivery and 
death for the full-term pregnancy group. This includes those who 
died in the sanatorium following delivery and those who died later. 
\ccording to this table, 14 (21.8%) of the group are now dead. 
However, 2 (14.4%) of the 14 were due to non-tuberculous causes. 


TABLE 7 INTERVAL BETWEEN DELIVERY AND DeaTH. FULL-TERM PREGNANCIES 
DELIVERED aT Sanatorium (17—YEAR PERIOD). 


Stage of disease on admission 


Moderate 


Far advanced. advanced Total, 
Year interval between delivery and death: 

Otol 4 
lto2 1 
sto4 | 
5 3* 3 
5 to ¢ 17 l 
6 to 4 1 l 2 
Over 12 2 2 
rotal 11 3 14 


* 


Including post-san. Cardiac death. 
Including post-san. Death due to cause other than tuberculosis. 


Table 8 presents the same information for the 2230 women in 
this age group who were discharged from the sanatorium for the 
first time during the same period. This includes the 559 who were 


Si2 MARIETTE, LARSON, LITZENBERG: 


dead at discharge plus the 314 who have died since their first dis- 
charge. This gives a total of 873 (39.1%) of these women who are 
now dead in contrast to 21.8% of the 64 pregnant women who went 
to full term and were delivered at the sanatorium. Furthermore, 
5S (6.69%) of the 873 died of non-tuberculous causes. 


8.—Data on ALL WomeEN 18-39 Years or AGE Were DiscHarcep 
FROM THE SANATORIUM FOR THE First Time Durine 1924-1940, Inc 


Dead on Interval in years between discharge and death Non-the 
discharge Total deaths leat! 
Stage of No Wand Ur 
lisease disch. No ; O-1. 1-2. 2-3. 34. 4-5. 5-10 ver. know: Ne No 
1091 486 44.5 72 | oe 17 12 25 4 670 614 14 2.1 
637 50 7.8 6 14) 23.1 13 
242 t 2.5 2 2 l l 16.7 
93 13 14.0 2 2 17 43.5 
167 4 2.4 7 l 2 t 19 
Total 2230 559 25.0 113 4s M4 28 24 53 13 l S73 1 5S 6.6 


Aside from the health of the consort, nothing affects the happiness 
and welfare of the family as much as children. Therefore, the 
70 children born to these 64 mothers warrant some study. We were 
unable to trace 4 of this group, leaving 66 for further analysis. Of 
this group, | was still-born and 3 others have died of non-tubercu- 
lous conditions. Of the 62 who are living and whom we have been 
able to trace, 2 became tuberculin-positive while still in the preven- 
torium, | of whom apparently acquired her infection from a grand- 
mother who visited her frequently and who was later found to be 
tuberculous, but no contact has ever been established for the other 
one. The remaining 60 children are all well and as far as we know 
free from infection and disease. 

TABLE 9.—PREGNANCY OccURRING FoLLowING DiscHARGE FROM SANATORIUM 
SUBSEQUENT TO THORACOPLASTIC OPERATIONS 


No. of mothers 

No. of 

Single births onl; Now living. Now dead Tota babies. 
Single pregnancy 3 OF 1* 10 10 
With 2 pregnancies l l 2 
With 3 pregnancies l l 3 
With 4 pregnancies 1* l 1 
Total 12 l 13 19 


* Also included in full-term deliveries at sanatorium 


+t Also included in premature group. 


During the period 1921 to 1940, inclusive, 11 women whose preg- 
nancy was recognized while they were patients in the sanatorium 
left the institution for various reasons to be delivered elsewhere. 
Of this group, we have no follow-up on 4. Of the remaining 7, 
6 are alive and well, and 1 is dead. This girl returned to the sana- 
torium after delivery and died 22 months later. Of the 11 children 
who were born of these 11 mothers, all at the last report were living 
and well. 
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Up to January 1, 1941, we have followed 13 patients who had 
thoracoplasty operations at this sanatorium and who became preg- 
nant following discharge. The number of pregnancies and the 
children born in this group are shown in Table 9. Two women in 
this group were included in the full-term group delivered at the 
sanatorium and | of the 2 was dead at the time of discharge. One 
other is included in the premature group but she had a full-term 
pregnancy later. 
10. Comparison or DEATH RATES OF PREGNANT WOMEN WiTH ALL WOMEN 
IS 39 Years or First DiscHaRGED FROM Sanatorium (1921-1940, 


INCLUSIVE). 


Pregnant women 


With full term 
delivery (incl. With prema- 


2 who had had ture delivery Potal preg 

premature del.). only nant women All women. 
Followed S6 
Not followed } 
Potal counted &2 6 SS 2230 
Deaths 15 (18.3% 4 (66.7% 19 (21.6% 837 (39.1% 


One woman has been pregnant 4 times, another 3 times, another 
twice and the remaining 10 have gone through | pregnancy each. 

These 13 women have given birth to 19 children all of whom were 
well at the last report. 

Summary. Of 86 women, IS to 39 vears of age, whose pregnancy 
was allowed to go to full term during the years 1921 to 1940, 64 were 
delivered at the sanatorium and 22 were delivered elsewhere. Of 
the 82 followed up, 15 (18.39%) are dead in contrast to 39.1% of 
the women in the same age group who were discharged from the 
sanatorium for the first time during the same period. If those 
having premature deliveries are considered, 19 (21.6%) are dead in 
contrast to 39.1% of all women in the same age group who were 
discharged from the sanatorium for the first time during that interval. 

While this group is too small to warrant definite conclusions, still 
the length of the study gives it some value. It seems to indicate 
that when the tuberculosis is properly treated pregnancy probably 
does not adversely affect the tuberculous process. This should be 
a great boon to those people who have wanted children but who have 
felt that they could not have them because of tuberculosis. 

There are many variables which will require further study before 
we can explain why the death rate for all women 18 to 39 years of 
age following first discharge is approximately twice that of the 
pregnant group. It is, however, another factor influencing the 
conclusion that tuberculosis per se does not necessarily constitute 
an indication for therapeutic abortion. Conversely, if any condi- 
tion should exist which would be considered an indication for thera- 
peutic abortion if tuberculosis did not exist, then an abortion 
should be done even though tuberculosis does exist. 
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Treatment of the pregnant woman with tuberculosis by the most 
modern methods of combating the disease, together with equally 
modern prenatal care, apparently offers her as good a chance for 
recovery from her tuberculosis as though pregnancy did not exist. 
Perhaps a joint study by sanatoria holding the same views might 
vield figures large enough to be more nearly conclusive. 
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SYSTEMIC REACTIONS TO MERCURIAL DIURETICS. 
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CLEVELAND, OHIO 


From the Department of Medicine of Western Reserve University School of Medicine 
and the Lakeside Hospital 


DESPITE the general acceptance and W idespread use of the organic 
mercurials as diuretics, little attention has been given the systemic 
reactions which sometimes occur. In papers dealing with the use of 
these drugs**!°2.19.20 relatively little mention is made of their toxic- 
itv and many reports have appeared describing their use over long 
periods of time without mishap.*:7:5.3.4.6.17.23 Tlowever, aside from 
local toxic effects, certain generalized reactions have been re- 
ported,!2.6.9.11,15.18.21.22.24 These are summarized in Table 1. 

Five cases of systemic reactions to mercurial diuretics have come 
to our attention and, since these serve to illustrate some of the com- 
plications which are encountered, it seemed worth while to report 
them in detail. 


Case Reports. Case 1.—A 21-year-old white female, has been followed 
since 1933 in the out-patient department of this hospital. The diagnoses 
were: rheumatic heart disease with mitral stenosis and insufficiency, and 
auricular fibrillation. Decompensation finally necessitated the use of 
mercurial diuretics in January, 1937, and to March, 1941, she received a 
total of 22 injections, intravenous and intramuscular, of Salyrgan and 
Mercupurin without untoward effect. Since March she had had 10 doses 
of Mercupurin intravenously, 8 of which were followed by transient urti- 
caria and the last 2 injections by a diffuse erythematous rash. At this 
point it was considered unwise to continue the use of the mercurial diuretics. 

Case 2.—A 44-year-old white male was admitted to this hospital for the 
first time on March 26, 1938, with a diagnosis of chronic myelogenous 
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leukemia. Ascites gradually developed and on June 4, 1940, he was given 
his first injection of 0.5 ec. of Mereupurin. Doses of 2 cc. were repeated 
on June 5, 8, and 9, 1940. There was nothing unusual about the patient’s 
reaction to these injections and they were all followed by the customary 
diuresis. 


TaBLe | Data or Cases oF Systemic REAcTIONS TO MERCURIAL DIURETICS AS 
REPORTED BY OTHERS. 


Injection 
Ape following 
Auth Sex sewn which I'ype of reaction Comment. 
reaction 
occurred 


Parade I 6 l Angina and vomiting 

Hug Gastro-intestinal disturbances, 8; Reactions observ- 
albuminuria and hematuria, 4; ed among 618 
fever, 2; dermatitis, | patients treated 

Dy vs I 45 3 Albuminuria, hematuria, anuria, Recovery. 


and azotemia. 


eenwald and M 2 3 Cyanosis, dyspnea, collapse and Nephrosis 
J death 
M 3 3 Convulsions, collapse, death Nephrosis. 
M 30 Cyanosis, dyspnea, death 
Andrew I 22 l Repeated convulsions. tecovery 
( I 63 2 Delirium and coma 
| 47 64 Collapse and convulsions Recovery. 
} 21 3 Collapse and death. 
M 5 1 Collapse and death 
M 10 1 Chest pain, collapse, death 
W olf 1 Bor 4 5 Chills, fever, and rash after 5th 


injection; collapse and death 
after 6th injection 


I M 2 Convulsions, death within 1 min. Nephrosis. 
M 27 5 Convulsion, cyanosis and cessa- Nephrosis; final 
tion of respiration recovery. 


On June 15, the patient received his fifth intravenous injection of Mercu- 
purin. The dose of 2 ce. was unchanged but 2 hours following the injection 
he had a severe shaking chill and his temperature rose to 41°C. A similar 
reaction followed another injection of 2 ec. on June 24. No more mercurial 
diuretics were administered. 

Death resulted on October 27, 1940, from intractable bleeding into the 
intestinal tract. Autopsy substantiated the clinical diagnosis of chronic 
myelogenous leukemia. There was no evidence of mercury nephrosis. 

Case 3.A 49-year-old white male was seen for the first time May 4, 
1939, in advanced cardiac failure resulting from long-standing hypertension. 
His first dose of Mereupurin of 0.5 cc. was given intravenously on May 7, 
1939, and the second of 2 ce. on May 9. Both were followed by a good 
diuresis and no unusual symptoms. On May 13, a third dose of 2 cc. of 
Mercupurin was given intravenously. Three hours later the patient had a 
chill and the temperature rose to 39° C. Accompanying this rise in tem- 
perature there was marked dyspnea, cyanosis, nausea, and vomiting. 
Although the patient was greatly improved the following day there was a 
generalized morbilliform rash which persisted for about 72 hours. The 
temperature remained elevated and did not return to normal until the 
fourth day after the injection. No more mercurial diuretics were given at 
this time and he was discharged from the hospital greatly improved on 
May 26, 1939. 
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He was not seen again until August 1, 1939, at which time all of his 
symptoms had returned. There was tremendous anasarca and his weight 
had increased 40 pounds. Since 2 injections of Mercupurin had been 
given uneventfully, the reaction following the third injection was thought 
to be fortuitous. Accordingly, 2 ce. of Mercupurin were given intraven- 
ously (his fourth injection) and again the precise episode which had fol- 
lowed the third injection appeared. The chill, the dyspnea, the fever, and 
the rash all occurred in their proper sequence. 

By September 18, the edema had accumulated to such a degree that he 
was completely incapacitated. Aminophyllin given intramuscularly in 
large doses was now without effect. It was decided to try a mercurial 
diuretic in the form of a rectal suppository (Mercurin). Following its use 
the patient experienced for the third time a severe reaction in every way 
identical with those that had occurred subsequently to the intravenous 
administrations of the drug. 

He was hospitalized for long periods on two more occasions, but he con- 
tinued in a state of chronic failure until his death on March 14, 1940. At 
autopsy the heart was dilated and weighed 500 gm. The coronary arteries 
were patent but they were the seat of marked arteriosclerosis with calcifica- 
tion. There was a healed infarct of the myocardium of the posterior por- 
tion of the left ventricle. Arteriosclerosis was generalized. There was no 
evidence of mercury nephrosis. 

Case 4.—A 57-year-old white male, whose illness had started abruptly 
in November, 1939, with myocardial infarction. His progress had been 
satisfactory until February, 1939, when he began to have edema and 
ascites. Salyrgan was administered (exact number of injections not known) 
intravenously and each time the patient complained of generalized pruritus 
following the injection; on two or three occasions he had also noticed a 
faint scaly erythema following its use. The patient was admitted to Lake- 
side Hospital September 26, 1939, where he was digitalized and given inter- 
mittent doses of ammonium chloride, Aminophyllin, chloral hydrate, and 
morphine sulphate. On October 2, 1939, 2 ce. of Salyrgan was given intra- 
venously without any untoward effect. This was repeated on October 10, 
and was followed within 48 hours by severe generalized pruritus and an 
erythematous rash. The rash and pruritus persisted and on October 16 
Salyrgan was given again. Immediately after this injection the patient 
complained of pain and burning in the tongue and throat, and the next 
day the generalized erythema was more intense. Pruritus was extreme. 
In spite of intensive local treatment the inflammation increased. The skin 
became thick, dry, and scaly, and over the thighs there were numerous deep 
excoriations which resulted from the patient’s continuous scratching. 
Cardiac failure increased and the patient died on November 18, 1939. 

At autopsy the heart was dilated and weighed 630 gm. There was a 
large healed infarct involving the anterior and apical portion of both 
ventricles. Microscopic examination of a typical area of skin showed a 
loss of stratified surface epithelium with marked perivascular infiltration 
of round cells and neutrophils. The capillary bodies of the corium were 
edematous. There was no evidence of mercury nephrosis. 

Case 5.—A 50-year-old colored male was seen for the first time in the 
Medical Out-patient Department of Lakeside Hospital on May 20, 1936. 
Over the past 4 months he had noted increasing dyspnea, and edema. The 
only essential feature of the past medical history was that he had had a 
hard chancre of the penis about 30 years before. The examination demon- 
strated an advanced aortic regurgitation and all the signs of cardiac failure. 
The Wassermann reaction was positive. The urine was normal, and the 
blood urea nitrogen was 13.5 mg. per 100 ce. 
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In spite of digitalization and some restriction of his activity, he did not 
improve and he was admitted to the hospital on July 6, 1936. He was 
given | injection of 2 ec. of Mercupurin intravenously with good diuretic 
effect and he was discharged after 20 days considerably improved. 

Treatment of the patient’s syphilis was begun on June 22, 1936. From 
this date until his final treatment on July 28, he received 6 intramuscular 
injections of bismuth at approximately weekly intervals. 

He remained comfortable for about 6 weeks but after this period his 
lyspnea increased, and he was readmitted to the hospital on August 16, 
1936. Fifteen hundred cubie centimeters of fluid were removed from the 
right pleural cavity and he was given 2 ce. of Salyrgan intravenously. 
Immediately his temperature rose to 39.3° C. and he became oliguric. The 
following chart shows his subsequent course: 


Hospital Urine 
Intake. Output. sp). gr. B.U.N. 
l 2450 120 
} 1150 180 1.020 32.2 
; 2660 130 1.015 37.6 
i 1900 600 1.010 
: 1650 1280 1.010 67.5 
6 1650 1930 1.010 


The patient became increasingly stuporous and irrational; on his sixth 
hospital day he died in convulsions. The urinary sediment during this 
period contained only occasional white blood cells, and the blood pressure 
continued essentially unchanged. 

During his entire course the patient had received 4 intramuscular injec- 
tions of bismuth. The last injection was given on July 26, 1936. 

\t autopsy there was cardiac hypertrophy and dilatation with syphilitic 
aortitis. The kidneys were of paramount interest. Grossly, they were 
enlarged, weighing 250 and 230 gm. The smooth capsule stripped easily, 
leaving a smooth yellowish-brown cortex. Tubular striations were appar- 
ent on the cut surface. Microscopic sections showed extensive degeneration 
of the tubules which were dilated. The lining epithelial cells were shrunken 
with granular eosinophilic cytoplasm and pyknotie nuclei. Hyaline casts 
and granular débris were seen in some lumina. Regenerating tubular 
epithelium was present in all sections. The glomeruli were normal, and 
the blo« d-vessels showed only slight sclerosis. 


Discussion. ‘This report illustrates that the systemic reactions to 
a mercurial diuretic vary considerably in their severity. Certain 
evanescent phenomena are to be anticipated occasionally with the 
use of any intravenous medication, and when these reactions occur 
as an isolated response they probably have no significance. Excep- 
tions to this are instances where a sequence of injections produces 
identical reactions as in our first 2 cases. In Case 1 urticaria fol- 
lowed 8 consecutive injections, and in Case 2 a sharp rise in tem- 
perature followed immediately after 2 consecutive injections. Both 
patients had received previous identical injections without ill-effects. 

Severe reactions are the shock-like responses which, if fatal, occur 
a few minutes after the injection or, if not, are delayed 2 or 3 hours. 
The symptoms of pulmonary edema exhibited by Case 3 are similar 
to those described in fatal cases, and it was these respiratory mani- 
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festations which lead Greenwald and Jacobson® to consider them 
anaphylactic in nature. It is indeed perplexing to explain the 
identical reactions in this patient to both intravenous injections of 
Mercupurin and the Mercurin suppository. Comments in the 
literature deal with the systemic reactions to mercurials when given 
intravenously, and this is the only instance reported in which a 
severe reaction followed anything but intravenous or intraperito- 
neal administration. 

An evanescent erythema followed the 2 final injections in Case 1, 
was part of the more severe general reaction in Case 3, and was seen 
as the only untoward manifestation to some of the early injections 
in Case 4. Later in this patient 2 intravenous injections of Salyrgan 
produced an inflammatory reaction of the skin which progressed to 
a typical exfoliative dermatitis. It is more than likely that these 
skin manifestations are warnings of more serious reactions to follow 
and should, we feel, contraindicate further use of the drug. An 
illustration is the case reported by Wolf* in which 4 injections had 
been given to a child without ill-effect. A fifth produced a transient 
morbilliform rash and a sixth injection, given a week later, was 
followed by sudden death. 

The kidney has been studied more than any other organ for some 
deleterious effect of the prolonged use of the mercurial diuretics. 
Observations have consisted of analysis of urine over long periods 
of time followed by examination of the kidneys at necropsy. Due 
to numerous careful observations of this type it has been well agreed 
that the prolonged use of these preparations is practically never 
accompanied by significant renal damage. 

Only 1 case of acute mercury poisoning’ is to be found in the 
literature, and although poisoning in this instance was severe the 
patient recovered. When death occurred sometime later from an 
unrelated cause the kidneys at autopsy showed no evidence of 
previous injury. The development of the acute nephrosis in Case 5 
followed immediately after the intravenous injection of Salyrgan 
and there is little doubt that mercury was the immediate exciting 
agent. It is possible, however, that it was not the sole cause. The 
patient had received 6 injections of bismuth, and although the last 
dose was administered 19 days before the development of this 
syndrome, there may have existed a latent tubular damage which 
was greatly accelerated by the mercury. We must leave the matter 
unsettled. The condition may have resulted from mercury alone 
or from the two metals, bismuth and mercury. 

Although it may at first appear that the reactions observed in 
these 5 patients are completely unrelated there is one important 
feature common to all. In each case the individual had received 
| or more intravenous injections without mishap. Later identical 
doses of the same drug produced systemic reactions of varying 
types and severity. It has been rather generally understood that 
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if a given individual tolerates the first intravenous injection of a 
mercurial diuretic he will have no trouble with subsequent ones. 
This is probably the reasoning behind the use of a small dose of the 
drug at the first injection. However, a review of these cases and the 
literature does not warrant this impression. In only 2 of the 7 fatal 
reactions reported (a total of 8 with our case) did death follow the 
first injection, 

[t is tempting to speculate on this point and to assume that 
injections, either intramuscular or intravenous, of an organic mer- 
curial compound occasionally “ sensitizes” the individual to subse- 
quent injections. This explanation is, however, lacking true scientific 
confirmation. Nevertheless, it can be said with certainty that 
severe reactions to the mercurial diuretics are much more apt to 
follow any but the first injection. At the present time no prediction 
can be made as to when or under what circumstances a reaction is 
to be expected. 

Summary and Conclusions. |. live cases exhibiting systemic reac- 
tions to mercurial diuretics are reported. 

2. In | case the reaction to the use of a rectal suppository was 
identical to the reactions which followed 2 intravenous: injections. 
4. Reactions are more common after an individual has had several 
previous injections than after the initial injection. 

1. Considering the wide usage of these drugs the frequency of 
reactions Is very low. 
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INEFFICIENCY OF IMMUNE GLOBULIN IN THE PROPHYLAXIS 
OF MEASLES DURING ADOLESCENCE. * 


By J. GaLLaGcuer, M.D., 


SCHOOL PHYSICIAN, PHILLIPS ACADEMY, ANDOVER, MASS 


PRIOR to the reports of MceKhann and Chu? in 1933 convalescent 
serum was considered to be the most satisfactory agent for the 
modification or prevention of measles,?? but the difficulty of obtain- 
ing sufficient quantities of convalescent serum has always restricted 
its use. Since the introduction of immune globulin (measles anti- 
body) many reports of its use have appeared,' and it is generally 
agreed that this extract is of value in attenuating or preventing 
measles when given in proper doses and early enough in the incu- 
bation period. However, almost all the reports of its use have been 
concerned with prophylaxis in children of 10 vears of age or less, and 
few reports deal with significant numbers of children of the adoles- 
cent period. Parish’ has described an outbreak of measles in a 
girls’ boarding school in which about one-half of the 89 susceptible 
girls, ranging in age from 13 to 17 vears, were given 4 cc. of immune 
globulin; 93% of the treated girls subsequently developed measles, 
and 75% of the untreated group became ill. Lyall and Murdick® 
have reported two groups, one under institutional and the other 
under private care, ranging in age from 12 to 35 vears, in which 
33% and 43%, respectively, of treated individuals did not develop 
measles; however comparable figures for their 6 to 11 vear age groups 
showed that 72% and 74% respectively of treated children did not 
develop measles. Other reports include only small numbers of 
individuals in the older age groups. 

In a boys’ boarding school the problem of attempting to control 
measles occasionally arises, and because of limited facilities for 
proper bed care, it may be desirable to attempt prevention rather 
than attenuation of the disease. 

During the winter of 1941, following an extensive outbreak of 
influenza, a relatively severe type of measles developed in this 
school where there were 122 students who did not have a history of 
having had that disease. Many of these susceptibles had just 
recovered from influenza, the infirmary was crowded, and the stu- 
dents had lost much time from school; these seemed sufficient 
reasons for attempting to prevent measles, although in general it is 
believed that it is better practice to allow the individual to contract 
the disease in a modified form and to develop immunity.’ The dose 
of placental extract depends in part on the weight of the recipient, 
the effect desired, and the relation between time of exposure and 
time of inoculation. 


* Aided by a grant from the Carnegie Corporation 
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All individuals in this study ranged in age from 13 to 18 vears and 
between 110 and 165 pounds in weight. Prevention rather than 
modification was the object of the treatment; and all susceptibles 
were inoculated as soon as possible without waiting for a history of 
definite exposure. Eighty-four students were given 8 cc. of immune 
globulin intramuscularly; the remaining 38 susceptible students 
were given no treatment chiefly because they did not appear when 
first summoned, or, in a few instances, because parental objection 
was anticipated, but no other factors operated in the selection of this 
control group. 

Results. It will be seen in Table 1, that 52% of the group of 38 
susceptibles who were not given measles antibody developed measles 
within the 28-day period of observation. Cases developing after 
28 days have not been included because it is believed that the pro- 
tection period of immune globulin is short.6 During that 28-day 
period, 34 individuals (40% of the inoculated group) developed 
measles; however, 6 of these students developed measles within 
t days of the time of their inoculation, and it is unlikely that an 
attempt at prophylaxis so late in the incubation period would be 
effective, and if these 6 cases are excluded, it can be said that 33% 
of the inoculated group developed measles more than 4 days and less 
than 2S days after treatment. If one believes that students of this 
age and weight should receive a dose of this size early in the in- 
cubation period if it is to be effective, it is reasonable to exclude the 
15 individuals who developed the rash of measles less than 10 days 
after the time of inoculation; of the remaining 69 students, 19 
(27°7), developed measles more than 10 days and less than 28 days 
after that treatment. Because of the brevity of the protection 
period it is of interest to note that only one of these 19 individuals 
developed measles more than 16 days after his inoculation. Five 
of these 19 students had a relatively mild type of measles which 
apparently had been modified; only one of the non-inoculated group 
had a measles of similar mildness. None of the cases in either 
group developed any complications. 


1.—Resvuits or Use or IMMUNE GLOBULIN. 


Inoculated. Not inoculated. 

Number of students S4 38 
Age range 13-18 years 13-18 years 
Weight range 110-165 lbs. 115-160 Ibs. 
Developed measles within 28 days of inoculation 34 (40%) 20 (52%) 
Developed measles between 5th and 28th day 

after inoculation 28 (33% ) 
Developed measles between the 11th and 28th 

day after inoculation 19 (22%) 
Developed modified or mild measles 5 1 


From these data it seems probable that the immune globulin in 
that dosage had some immunizing effect, but it is evident that this 
effect was far from reliable and somewhat questionable. It is 
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significant that 14 individuals who had been given 8 cc. of immune 
globulin more than 10 days and less than 17 days before the develop- 
ment of their rash showed no modification of the disease. The 
evaluation of immune globulin for the prevention of measles in this 
age group obviously requires further investigation: the size of dose 
and potency of the extract used are two variables which might well 
affect the results obtained. 

Thirty of the 84 students inoculated had a relatively severe re- 
action with pain at the site of injection, fever of short duration, and 
malaise. Eight of the 19 students who developed measles between 
the 10th and 28th day after inoculation had severe reactions; 
of these 8, 3 had modified measles. 

Summary. 1. Eighty-four males ranging from 13 to 18 vears of 
age were given 8 cc. of immune globulin (measles antibody) in an 
attempt to prevent measles. Thirty-eight males of similar age 
range were given no prophylaxis. 

2. Forty per cent of the treated group developed measles within 
28 days, and 52% of the untreated group developed measles within 
the same period. Of the 69 students inoculated more than 10 days 
before the rash appeared, 19 (27°%) developed measles, and 5 of these 
eases were modified. 

3. It is suggested that a dose of 8 cc. of immune globulin given 
early in the incubation period is not an efficient agent for the pre- 
vention or modification of measles in this age group; but the vari- 
ation of success with differences in potency of extract and size of 
dose is emphasized. 
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THE EFFECT OF DRUGS ON THE CIRCULATION IN NORMAL 
HANDS AND FEET. 


By Hucu Montcomery, 


ASSOCIATE IN MEDICINE, SCHOOL OF MEDICINE, UNIVERSITY OF PENNSYLVANIA, 
PHILADELPHIA, PA. 


(From the Robinette Foundation, Medical Clinic, Hospital of the University of 
Pennsylvania, and the Department of Pharmacology, University of Pennsylvania 
Tue classification of drugs into “vasodilators’’ and “vasocon- 
strictors”’ suggests a simplicity which may mislead those attempting 
to secure their effects therapeutically. It is impossible to conceive 
of a considerable generalized dilatation of all vessels in the body 
without assuming an increase in total blood volume, a type of 
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physiologic response which is believed to take place only slowly. 
Therefore, when large doses of the rapidly acting vasodilators are 
given to normal subjects and some vessels, as in the face, regularly 
dilate, other vessels must constrict. Obviously, therefore, clini- 
clans cannot assume if the patient is given a drug classified as a 
“vasodilator” that the vessels of the extremities will dilate. 

The purpose of this paper is to present studies of the effects of 
various drugs upon the circulation of blood through the hands and 
feet, to compare these effects with those of physical agents and the 
effect of vasomotor paralysis, and to help clear the way for further 
investigation of methods, pharmaceutic and otherwise, to increase 
peripheral bloodflow in patients with insufficient peripheral cir- 
culation. 

The conclusions are based on measurements of bloodflow, pulse 
rate, and blood pressure, made in this clinic on normal subjects. 
Measurements of other investigators and recognized therapeutic 
effects are referred to briefly and are drawn upon freely to help 
produce Figure 1. 


Methods. The subjects were 26 young adults free of disease and 4 pa- 
tients, aged 21, 31, 41 and 50, who had no cardiovascular disease or fever; 
only 7 were women. 

Digital bloodflow was measured by one of two methods: by plethysmo- 
graph* or by skin temperature or by both. Rapid fluctuations in blood- 
flow were measured only by the plethysmographic method, because the skin 
temperature method has a several minute lag. Bloodflow in the toes was 
measured only by the skin temperature method, because it is difficult to 
fit a plethysmograph to a toe. All figures for bloodflow, including skin 
temperature figures, are reported as ec. of blood per 100 cc. of tissue per 
minute. Skin temperature figures were converted to cc. of blood per 100 ce. 
of tissue per minute by means of a graph previously published.“ By re- 
porting ec. 100 ec. minute instead of skin temperature changes in values 
become more significant. For instance, using a room temperature of 20° C. 
a skin temperature difference of 4° C. between 26° and 22° C. indicates 
a bloodflow change of only 6 cc./100 ce./minute, whereas a skin tempera- 
ture difference of 4° C. between 34° and 30° C. indicates a bloodflow change 
f about 60 100 ec./minute." 

Blood pressure was taken from the upper arm by the usual Riva Rocci 
method. Pulse rate was counted directly or taken from the pulse waves 
photographed during plethysmography. Room temperature was kept con- 
stant, and in only a few cases was a thermostatically controlled room re- 
quired and used. It is regretted that body temperature was recorded in 
only 27 of the 56 experiments. Body temperature was taken by a clinical 
thermometer kept for 5 or more minutes in the mouth. Cardiae output 
was measured only twice, in the case of induction of maximal vasodilatation 
by reflex heat, and during vasodilatation from alcohol. No considerable 
change in cardiac output resulted. 

When drugs with brief action were studied, more than one drug was 
administered on a single day; but in no instance is a measurement reported 
when there was reason to suspect overlapping of drug effects. In the case 


( 


* Dr. Burton made the plethysmographic measurements by a method recently 
described by him. 

+ Dr. Isaac Starr made the measurements of cardiac output during peripheral 
vasoconstriction and subsequent vasodilatation. 
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of drugs with rapid effects on bloodflow only the plethysmographic method 
of measurement was used, because of the time lag, previously mentioned, 
of skin temperature. Vasodilator drugs were used only when vasodilata- 
tion was incomplete. With the exception of the use of aleohol (whisky by 
mouth) the identity of the drug was unknown to the subject until the 
experiment was completed. The subjects refrained from food 2 or more 
hours prior to each investigation. Each subject reclined lightly clothed. 
The various measurements were made until they became constant. 

In preparation for the use of drugs by hypodermic administration the 
effect on bloodflow in 10 subjects of 0.1 to 0.4 ce. of sterile water was 
measured. A slight increase or no increase in pulse rate, little if any 
change in blood pressure, and a transient decrease in bloodflow usually 
resulted. In some instances the anticipation of needle-prick caused a 
similar transient change, quite distinguishable from the effects of drugs. 


Results. Amy! nitrite was administered 15 times in all, to 11 sub- 
jects. The subject inhaled the drug for } to 1 minute. Before 
administering the drug pulse rate, blood pressure, and bloodflow 
averaged 76/minute, 118/76 mm.:-Hg, and 30 cc./100 ce. tissue/min- 
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neously; “‘i.v.’’ = intravenously. The numbers given with the procedures refer to 


the bibliography concerning the individual procedures 


ute respectively. After taking the drug the pulse, blood pressure, 
and bloodflow in the fingers reached maximum change values 
(average) of 109, 98/58, and 5 in the average time of 1.4 minutes. 
In all instances pulse rate increased markedly (average +33), blood 
pressure fell sharply (av. —20/—18) and bloodflow in the fingers 
decreased (av. —25) in response to the decrease in blood pressure. 
On the average, all effects of the drug had ceased within 4 minutes 
after beginning, 3 minutes after ending, inhalation. Bloodflow was 
not measured in the toes because the plethysmographic method is 
not readily adapted to use on the toes and measurements of skin 
temperature are not sensitive to the rapid rate of changes under 
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amyl nitrite. The expected flushing of the face and feeling of 
“fullness” in the head occurred in all subjects. In other subjects, 
not listed here, bloodflow increased consistently in the skin of the 
face (skin temperature) and in the oral mucosa (thermostromuhr). 

Mecholyl (acetyl-beta-methylcholine chloride) was injected subcu- 
taneously 6 times in all in 5 subjects. Doses were varied from 4 to 
| mg. in an unsuccessful attempt to cause a significant increase in 
peripheral bloodflow. Pulse rate usually increased (av. +23) and 
blood pressure usually fell (av. —7/—10). Bloodflow changes were 
variable and were neither striking nor sustained (av. +8 in finger, 

2.5 in toe). Judging from the blood pressure and pulse the 
effects of the drug became maximal in 4 (average) minutes after 
injection and ceased after 16 (average) minutes. A single dose of 
12 mg. increased the pulse rate by 55 beats, lowered the blood pres- 
sure by 15/20 and decreased the finger bloodflow by 27 ec./100 ce. 
minute. 

Mecholyl by mouth (acetyl-beta-methylcholine bromide) was given 
to 5 subjects in doses of 0.4 to 0.8 gm. No significant change in 
pulse rate (av. +3), blood pressure (av. —3/—2) or bloodflow in 
the toes (av. 0) resulted. An increase in finger bloodflow of 6 may 
possibly be significant. No significant difference resulted from 
the different doses used. Mouth temperature tended to fall slightly 
(av. —0.2° F.), at average room temperature, 21° C. 

Doryl (beta-methyl-choline urethane) was injected subcutane- 
ously into 7 subjects. Doses were varied from 0.5 to 0.1 mg. in 
an unsuccessful attempt to cause a significant increase in peripheral 
bloodflow. Pulse rate changed insignificantly (av. +2, largest 
dose +10). Blood pressure either remained constant or fell slightly 
(av. —7/—4), largest dose —25/—15). Bloodflow was not signifi- 
cantly altered (av. —3, finger; —5, toe). Since the average effects 
on pulse rate, blood pressure, or bloodfiow were insignificant, no 
conclusion can be drawn concerning the time of maximal effect or 
the duration of effect of the drug. No significant differences re- 
sulted from the different doses used. 

Papaverine hydrochloride was given intravenously to 6 subjects 
in doses of .015 to .05 gm. (4 to 3? gr.). There was no significant 
change in pulse rate (av. +1), blood pressure (av. 1/1) or bloodflow 
in the toes (av.0). The bloodflow in the fingers increased markedly 
in + of the 6 instances, remained constant in 2 (av. +31). The 
maximum increases in finger bloodflow occurred in from 25 to 
38 minutes (av. 30) and some effect lasted for a little more than 
| hour. Mouth temperature tended to fall but rose a degree in 
| instance (av. —0.1° F.). Room temperature averaged 22° C, 

Food was given to 8 subjects who had received no food for more 
than 3 hours. It consisted of a palatable light or very light lunch 

with little or no hot food or drink. In every instance the pulse rate 
increased slightly (av. +10) and the blood pressure rose slightly 
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(av. +12/6). Pulse rate, blood pressure, and finger bloodflow were 
maximal in an average of 26, 9, and about 60 minutes respectively, 
and lasted for more than 1} hours. In all but | instance the finger 
bloodflow increased (av. +31) but no really significant change in 
bloodflow in the toe resulted (av. +5). 

Alcohol (whisky diluted by tap water) was taken orally 8 times 
in all by 5 subjects in doses of 1 to 4 ounces. Pulse rate was not 
significantly changed (av. +4). Blood pressure was slightly raised 
(av. +9/+10) with this maximum effect at an average of +13 min- 
utes and with some elevation persisting for an average of 34 minutes. 
Only in 1 instance were measurements of finger bloodflow made, 
then 1 ounce of whisky was taken and the bloodflow increased by 
62 cc./100 ec./minute and in that instance no increase in bloodflow 
in the toe resulted. In all 8 doses of alcohol the bloodflow in the 
toes increased (av. +22). In all but | instance mouth temperature 
fell (av. —.3° F.) at average room temperature 21° CC. Striking 
increases in bloodflow in the toes resulted in all of 4 subjects by 
pushing the dose of whisky to 4 or 6 ounces (av. rise of 42 c¢./100 ce. 
minute). This is approximately a maximal rate of bloodflow for 
the toes. 

Heat was applied to the body in 2 instances. The results verify 
the strong impression that vasodilatation occurs more readily in 
the hands than in the feet.'2:5- In the first subject with a 0.2° F. 
rise in mouth temperature the finger bloodflow rose from a level of 
20 to a level of 115. The bloodflow in the toe failed to rise until 
further body heat accumulated. With the further rise of 0.2° F. 
in mouth temperature the bloodflow in the toe rose from a level of 
2 toa level of 50. The same experiment with another subject gave 
similar values: with a 0.3° F. rise in mouth temperature there was 
a rise of finger bloodflow from 2 to 110, with a constant flow in the 
toe of 2; and with a further rise in mouth temperature of 0.2° F., 
there was an increase in bloodflow in the toe from 2 to 40. 

Discussion. \leasurements of bloodflow in the human extremi- 
ties have previously been reported with insufficient emphasis upon 
factors which are important if the measurements are to be compared 
with those of other investigators. Attention to these factors helps 
to clarify some differences of opinion of the usefulness of various 
agents and drugs advocated for increasing bloodflow. A falling 
body temperature decreases peripheral bloodflow, a rising body 
temperature increases it." Environmental temperature changes 
will influence body temperature and alter peripheral bloodflow ac- 
cordingly.'*> Pulse rate reflects blood pressure and cardiac output 
changes to some extent, through carotid sinus and cardiac accelera- 
tor and depressor mechanisms, and indicates changes in the circula- 
tion centrally as well as peripherally. Blood pressure when de- 
creased may call in cardiac accelerator and peripheral vessel con- 
strictor changes, and when increased may slow the heart and even 
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reduce cardiac output. Great variations in effect result from differ- 
ent doses and routes of administration of some drugs. 

In general, then, measurements of peripheral bloodflow changes, 
made to evaluate the usefulness of agents intended to promote blood- 
flow, should be accompanied by the following measurements: 1, 
bloodflow in the foot as well as in the hand; 2, mouth or rectal 
temperature, 3, environmental temperature; 4, pulse rate, 5, blood 
pressure; and 6, listing of doses and routes of administration of drugs. 

Skin temperature measurement is a reliable method of measuring 
digital bloodflow with the exception that there is a time lag of 
several minutes’ duration, and for this reason rapid changes in flow 
are not accurately recorded. The simplicity of the skin tempera- 
ture method, however, makes it ideal for the study of sustained 
changes in digital bloodflow induced by therapeutic agents. Blood- 
flow data should be presented as cc. blood/100 ce. tissue/minute, or 
as temperature °C., but should not be presented solely as a difference 
in flow or a difference in skin temperature. 

Agents to be avoided as variables in any study of peripheral 
bloodflow are: 1, food; 2, heat or cold externally or internally ; and 
3, smoking. The reaction of peripheral bloodflow to pain or to 
startle isa variable and is conspicuous; but it is brief if the stimulus is 
momentary and it is readily distinguished from more useful, sustained 
effects. 

\ study of the influence of several promising drugs and other 
factors upon digital bloodflow in normal subjects shows that digital 
bloodflow is augmented by these agents in the following order of 
intensity: 1, heat to the body sufficient to raise the body tempera- 
ture slightly; 2, alcohol by mouth, such as whisky in doses of 2 to 
(} ounces; 3, food; 4, papaverine intravenously; and 5, mecholyl by 
mouth. The approximated optimum doses and routes of dosage 
of the drugs are given. 

Certain powerful vasodilator drugs decrease peripheral bloodflow, 
probably because they have selective vasodilator action elsewhere 
or because they induce peripheral vasoconstriction by the carotid 
sinus reflex: amyl nitrite by inhalation, mecholyl (12 mg.), and 
dory] by hypodermic (0.5 mg.). In these instances the blood pres- 
sure falls. 

The list of drugs affecting the peripheral circulation is, of course, 
incomplete. However, from this list and from studies elsewhere, 
especially from the recent work of Abramson, Zazeela and Schklo- 
ven,! it is possible to present the relative effectiveness of a greater 
variety of drugs and procedures that increase peripheral bloodflow. 
(See Fig. 1.) This order of effectiveness is approximate, is based 
on maximum effective and safe dosage, and fails to hold when the 
variables listed under “ Discussion”’ are not controlled. When vaso- 
dilatation has almost. been induced by some set of circumstances, a 
drug of low vasodilator potency may be entirely effective, whereas 
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a drug high in the list may be ineffective when the subject has severe 
peripheral vasoconstriction at the time of its administration. 

The effect on bloodflow of exercise, of suction and pressure 
therapy, and of intermittent venous occlusion should be men- 
tioned. Though exercise is known to increase bloodflow con- 
spicuously in muscle, it probably has little effect upon bloodflow in 
digits. Alternate suction and pressure therapy is designed to force 
blood through fixed channels rather than to cause vasodilatation." 
The beneficial effect of intermittent venous occlusion rests on an 
unknown basis and with its use no consistent increase in peripheral 
bloodflow has been found.’ 

Summary. Measurements of digital bloodflow were made in nor- 
mal subjects given vasodilator drugs. Consideration was given to 
the normal factors influencing bloodflow, 7. e., food, environmental 
temperature and exercise. The approximate effectiveness of various 
normal and operative procedures and drugs intended to increase 
peripheral bloodflow are indicated in Figure 1. 
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CONCEPTUAL THINKING IN SCHIZOPHRENIA. By EvuGENIA HANFMANN, 
Pu.D., Instructor of Psychology, Mount Holyoke College, and Jacon 
KKASANIN, M.D., Chief Psychiatrie Service, Mount Zion Hospital, San 
Francisco, Assistant Clinical Professor of Psychiatry, University of 
California Medical School. Pp. 115; 1 colored plate. New York: Ner- 
vous and Mental Disease Monographs, No. 67, 1942. Price, $2.50. 
KRAEPELIN regarded the disordered thinking of the schizophrenic as a 
‘disturbance of association.”’ Since the day of that Master, various theo- 
ries have been advanced. Recently, the Russian psychologist, Vigotsky, 
thought that the basic disorder was a conceptual impairment, leading to 
regression in thinking complexes, similar to those of children up to 
14 years; both classes show incapacity for the abstract thinking of the more 
mature, normal person. In this study, the effort has been to verify or 
modify the conclusions of Vigotsky. The Concept Formation Test, 
originated by Ach and modified by others, was the method Vigotsky em- 
ployed. It consists in the use of 22 blocks varying in size, shape, height 
and color. On the bottom of each block is one of four nonsense words: 
ag, bik, mur, cev. After much detailed instruction, aided by the use of a 
colored illustration, the blocks are shuffled and the subject is put to the 
test. Briefly, it is to be noted what characteristic of the blocks the subject 
employs, in bringing about a grouping that shall cause all the blocks carry- 
ing the same nonsense word, to appear in one group. It is claimed the plan 
offers the opportunity for the formation of both complexes and conceptual 
thinking. Tests were made with 62 schizophrenics, 24 subjects with 
organic disease (paresis and arteriosclerosis), and 95 normal controls. 
Others have assumed there are different levels of thinking, which by these 
authors are arbitrarily named primitive, intermediate, and highest or con- 
ceptual levels. Working with these levels, it is their belief that most 
schizophrenics show impaired conceptual thinking; however, they maintain 
that not all normal persons respond satisfactorily at the conceptual level, 
nor do all schizophrenics fail to do so. N 


ENCEPHALITIS, A CLINICAL Stupy. By JosepHine B. Neat, L. BENDER, 
H. Harrineton, R. 8. Muckenruss, T. J. Purnam, A. A. Rosner and 
L. D. Stevenson. Pp. 563. New York: Grune & Stratton, 1942. 
Tuts book appears in good time, because epidemiologic curves strongly 

suggest that, war or no war, the outbreak of another influenza epidemic 

can be expected in one of the next few years. Influenza epidemics, on the 
other hand, have been often accompanied or followed by epidemics of 
encephalitis, although the intrinsic relationship between the two diseases 
is far from clear. A few of the many problems connected with this question 
have been solved during the 25 years following the last pandemic. It 
seems to be an established fact today that the clinical entity “influenza”’ 
is caused by one of two specific viruses and that Pfeiffer’s influenza bacillus 
plays only the réle of an occasional secondary infectant. However, the 
influenza virus does not seem to be the causative agent of encephalitis of 
the lethargic type. In fact, just this type of encephalitis—in contrast to 
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the St. Louis, the Japanese and the equine form —has not yet yielded 
virus transferable to animals or cultivable in embryonic tissue. Yet, more 
men have probably suffered from lethargic encephalitis and its sequelwe 
than from all other forms together. 

This book is arranged around the clinical course, the medical treatment 
of the acute stage of this disease and its late sequela (Neal), the surgical 
treatment of tremor, rigidity and blepharospasm (Putnam), psychiatric 
sequelzee (Rosner) and the behavior disturbances of children following 
encephalitis (Bender). Dr. Neal reports her extensive clinical experience 
gained from the observation of 800 cases of encephalitis, some of them 
checked over a period of 5 and more years. Well-selected histories ably 
illustrate the various phases and complications of this disease. A chapter 
on the neurologic complications of acute infections and vaccinations (Neal) 
supplements the clinical part of the book. However, it is an understate- 
ment to call this publication a “clinical study.’ One-fourth of the mono- 
graph is dedicated to the pathology of encephalitis and encephalopathy. 
Stevenson describes with rare completeness the manifold varieties in this 
field based mainly on personal experience. A number of well-reproduced 
photomicrographs illustrates the text. It is certainly stimulating to hear 
different authors discuss the same topic from various ean Many 
chapters of the book are accompanied by an exhaustive bibliography. This 
monograph may easily become the standard clinical and pathologic guide- 
book for the coming encephalitis epidemic. F. L. 


Four TREATISES OF THEOPHRASTUS VON HOHENHEIM CALLED PARACELSUS. 
By C. Littan Temkin, GREGORY ZILBOORG, GEORGE Rosen, HENry E. 
Sicerist. Edited, with a Preface by Henry E. Sicerist. Translated 
from the original German, with Introductory Essays. Pp. 256; 1 illus- 
tration. Baltimore: The Johns Hopkins Press, 1941. Price, $3.00. 
Tuis English translation of four important treatises by Paracelsus, the 

great Swiss rebel against the medical traditionalism of the medical faculties 

of his day, is presented in commemoration of the 400th anniversary of his 
birth on September 24, 1541. As Dr. Sigerist explains in the Preface, they 
were chosen to illustrate four different aspects of his work. The first, the 

Sieben Defensiones, reveals the man and his fundamental ideas; the second, 

Von der Bergsucht, one of the earliest works on an occupational disease, 

opened a new line of medical writing; the third, Von der Krankheiten, is 

“the most important document on [his] psychology and psychiatry;’’ and 

the fourth, Liber de nymphis, sylphis, ... . (written in German, in spite of 

its Latin title) was included by Dr. Sigerist as a sample both of contempo- 
rary art and literature and of Paracelsus’ philosophy and theology. We 
are again indebted to the Hopkins Institute for this scholarly contribution 
toward “reviving the personality of an honest man who was a great physi- 


cian and a staunch fighter for what ¢ considered the truth.” It is made 
the more entertaining and instructive by the Preface and the introductory 
essays to each translation. E. K. 


THE TREATMENT OF Burns. By Henry N. Harkins, M.S., M.D., Pa.D., 
F.A.C.S., Associate Surgeon, Henry Ford Hospital, Detroit; Formerly 
Instructor in Surgery, University of Chicago; John Simon Guggenheim 
Memorial Fellow in Surgery, 1938-1939. Pp. 457; 120 figures, 40 tables 
and 16 charts. Springfield, Ill.: Charles C Thomas, 1942. Price, $6.50. 
SINCE in these busy days most medical books are used as reference books 

and are not read from cover to cover, the author has done himself an 

injustice in the title he has chosen for this book. This is a monograph on the 
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history of the development of our knowledge of the effect of burns on the 
body and of the general and local treatment of burns. The bibliography 
contains over 1300 references to the literature. 

This is a book to be recommended to a student of the subject of burns 
as well as to the clinician, though the clinician will find most of his informa- 
tion in Part IV. It is the most complete volume on the subject which is 
available R. 


Acute ALcououic Inroxication, A Critical Review. By Henry W. New- 
MAN, M.D., Assistant Professor of Medicine (Neuropsychiatry) Stanford 
University School of Medicine. Pp. 207. Stanford University: Stanford 
University Press, 1941. Price, $2.50. 

Years ago, if a man got drunk, he might at most beat his wife and 
children. Now, as the driver of a motor ear, he can bring death and destruc- 
tion to the public. The increasing medico-legal importance of the subject 
has stimulated research, the results of which are critically reviewed in this 
volume by one who is himself an active investigator in the field. Part I 
deals with the general action of ethyl-alcohol, including chapters on absorp- 
tion and distribution, on excretion and on combustion. Part II, on the 
toxicology of ethyl aleohol, has chapters on acute toxicity, on the chemical 
diagnosis of drunkenness (the data here are particularly well presented), 
and on the treatment of acute alcohol intoxication. To each chapter is 
appended an adequate bibliography. There are many gaps in our knowledge 
of the subject and many of its aspects are still controversial. The author 
is therefore all the more to be commended upon the excellence of his pre- 
sentation and evaluation of the material. The book is interesting, useful 
and stimulating. R. K. 


Foop AND BeveraGe ANALYsEs. By Miron A. BrinGes, B.S., M.D., 
F.A.C.P., Late Director of Medicine, Department of Correction Hos- 
pitals, New York; Consulting Physician, Seaview Hospital, Staten Island, 
New York, ete., and Marsortre R. Marrice, A.B., M.S., Assistant Pro- 
fessor of Pathological Chemistry, Department of Medicine, New York 
Postgraduate Medical School, Columbia University; Chief Chemist, 
New York Postgraduate Hospital. Pp. 344. Second Edition. Phila- 
delphia: Lea & Febiger, 1942. Price, $4.00. 

A COMPILATION Of analyses of a wide range of natural foods, cooked 
foods, packaged foods and beverages, including many common brands. 
The material is set forth in well-arranged tables. This second edition, 
somewhat larger than the first, includes much new material, notably data 
on the acidity of foods, their fiber content, the occurrence of sulphur, 
bromine, calcium, oxalate, phytins, purins, available carbohydrates, and 
ionizable iron. Miss Mattice, who assisted the late Dr. Bridges in the 
preparation of the first edition, is to be complimented on the excellence of 
the present volume. It will be weleomed by all who deal with the practical 
problems of nutrition. R. K 


Lire AND Dears at Low Temperatures. By B. L. Luyet, Professor of 
Biology, and P. M. Gexento, Instructor in Biology, St. Louis University. 
(No. | of a series of monographs on general physiology edited by B. J. 
Luyer.) Pp. 341; 33 illustrations. Normandy, Mo.: Biodynamica, 
1940. Price, $4.50. 

One of the most important of the universal physical factors of the 
environment is temperature. There is, perhaps, no other physical agent 
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the influence of which has been studied as extensively with both living 
and inanimate material. The present monograph deals with the effects of 
low temperature, and in particular is concerned with the following problems 
1, The lower limit of temperature for various forms of life; 2, physical state 
of protoplasm at low temperatures; 3, the mechanism of injury and death 
at low temperature. 

A great deal of useful information has been brought together in this book; 
a fairly extensive bibliography directs the interested reader to original 
sources, 

This book will be a welcome addition to the reference library of the 
general physiologist and pathologist. B. L. 


Mepicat Diskases oF War. By Str ArTHUR Hurst, M.A., D.M. (Oxon.), 
F.R.C.P., Lieutenant-Colonel, Late R.A.M.C., Lecturer on Clinical Medi- 
cine, University of Oxford, and Consulting Physician to Guy’s Hospital, 
etc. With the codperation of H. W. Barper, M.A., M.B. (Cantas.), 
F.R.C.P., Physician-in-Charge of the Skin Department, Guy’s Hospital, 
H. B. F. Dixon, M.C., M.D. (Dus.), D.T.M. and H., F.R.C.P., Lieuten- 
nant-Colonel (temporary Colonel), R.A.M.C., F. A. Knorr, M.D. (Lonp.), 
M.R.C.P., Bacteriologist to Guy’s Hospital, T. A. Ross, M.D. (Epix 
F.R.C.P., Late Medical Director of Cassel Hospital for Functional Ner- 
vous Disorders, and ArRNoLp W. Srorr, M.A. (Cantas.), F.R.C.P., 
Colonel, R.A.M.C., Late Consulting Physician to the British Expedi- 
tionary Force; Physician to Westminster Hospital. Pp. 427; 48 illus- 
trations. Second Edition. Baltimore: The Williams & Wilkins Com- 
pany, 1941. Price, $5.50. 

First published in 1916 and again in 1918 under the title ‘“ Medical 
Diseases of the War,” this volume has now reached its second edition during 
the present war, a testimony to its worth. Of particular value are the 
first 15 chapters, comprising more than a third of the book, on various 
aspects of psychoneuroses in service personnel. The detailed descriptions 
of etiology, symptoms, diagnosis and treatment, with many illustrative 
case reports, make this book most useful for all physicians, especially those 
in the armed forces. Other topics include: trench fever, typhoid and 
paratyphoid fevers, dysentery, epidemic jaundice, malaria, meningococcal 
fever, tetanus, digestive disorders in soldiers (the Reviewer is pleased to 
note the recognition of nervous tension as a factor in the etiology of peptic 
ulcer, previously denied by the senior author), war nephritis, effort syn- 
drome, skin disease in war, gas poisoning (rather sketchy), and an index 
(not adequate). The book is highly recommended. - R. K. 


CHINESE Lessons TO WESTERN MepiciNe. A Contribution to Geographi- 
cal Medicine from the Clinics of Peiping Union Medical College. By 
[. Snapper, M.D., Professor and Head of the Department of Medicine, 
Peiping Union Medical College, Peiping, China. With a Foreword by 
GeorceE R. Minot, Professor of Medicine, Harvard University. Pp. 380; 
132 illustrations and 38 tables. New York: Interscience Publishers, Inc., 
1941. Price, $5.50. 

One of the fascinations of clinical medicine lies in the differences in 
disease pictures that result from variations in race, place and economic 
status: the geography of medicine. Studies in medical geography, in 
turn, broaden our concepts and understanding of these diseases. This 
volume offers many examples that are both interesting and instructive. 
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Since problems of nutrition are omnipresent in northern China, not only 
does the opening chapter deal with nutritional disorders, but the discussion 
of practically every disease mentioned in the book is colored by the nutri- 
tional factor. There are chapters on infectious diseases (including com- 
parative strangers to western medicine, such as typhus, relapsing fever, kala- 
azar); tuberculosis; amyloid degeneration (rare in China, in spite of much 
tuberculosis and chronic bone suppuration); cardiovascular diseases (rheu- 
matic fever clinically rare, but its late valvular evidences not uncommon; 
arteriosclerosis rare, blood pressures usually low); renal affections; diseases 
of the liver and biliary system (frequence of parasitic diseases and of 
portal cirrhosis without alcoholism; rarity of gall stones and occurring 
equally in both sexes); diseases of the blood-forming organs; malignant 
tumors (primary liver cancer common); intoxications (opium); miscella- 
neous diseases. Extremely well written, the book reflects the experiences 
of an excellent clinician and pays high tribute to the quality of medicine 
practised by his Chinese associates. The illustrations are numerous and 


well done. The subtitle might well be amended to read: ‘An excellent 
contribution to clinical medicine.”’ Every physician will be a better doctor 
for having read this volume. R. K. 


SHock TREATMENT IN Psycuiatry. A Manual. By Lucie JEssner, 
M.D., Pu.D., Resident Psychiatrist, Baldpate, Georgetown, Mass., 
Graduate Assistant in Psychiatry, Massachusetts General Hospital, 
\ssistant in Psychiatry, Beth Israel Hospital, Boston, and V. Gerarp 
Ryan, M.D., Associate Psychiatrist, Elmerest Manor, Portland, Conn., 
\ssistant in Psychiatry, Harvard Medical School. Introduction by 
Harry C. Sotomon, M.D., Clinical Professor of Psychiatry, Harvard 
Medical School, Chief of Therapeutic Research, Boston Psychopathic 
Hospital. Pp. 149. New York: Grune & Stratton, Inc., 1941. Price, 
$3.50. 

Tuts manual deals with the use of insulin, metrazol and electric convul- 
sive therapy in the treatment of the psychoses. It is brief, concise, and 
up-to-date. No attempt is made, as the authors say, to make it “a com- 
pendium nor does it purport to be a complete treatise on shock therapy.” 
Almost all statements are supported by references to the current literature. 
Indeed, not the least valuable part of the volume is its extensive bibliog- 
raphy. Critics of the so-ealled shock therapies will find few arbitrary 
statements in this book. While it offers few new ideas to those experienced 
in these forms to therapy, it can heartily be recommended to anyone 
wishing an up-to-date short review of the subject. pve 5 


ENDOTRACHEAL ANESTHESIA. By A. GILuespre, D.M., B.Cu., M.A. 
(Oxon.), D.A. (R.C.S. Ena.), Research Associate and Resident in 
Anesthesia, University of Wisconsin General Hospital, ete. Pp. 187; 
44 illustrations and 1 colored plate. Madison: The University of 
Wisconsin Press, 1941. Price, $4.00. 

THis monograph is a compact, orderly and thorough presentation of the 
subject. Its author is well qualified for the task because of his wide personal 
experience and comprehensive grasp of the literature. Physiologie con- 
siderations are correctly combined with technical information and the book 
should be of interest to workers in the laboratory as well as to clinicians. 
The section on “blind intubation” is exceptionally well done. Here is a 
difficult procedure made easy by accuracy in observation and attention to 
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detail brought from experience in hundreds of cases. Entirely apart from 
factual data offered, the little volume repays study of its precision in selec- 
tion of words and finesse of expression —a quality too often lacking in medi- 
cal works today. The work can be unhesitatingly recommended to anes- 
thetists, surgeons, bronchoscopists, and those who enjoy a job well done, 
whatever their special interest in medicine. 


DenTAL MarTerta Mepica, PHARMACOLOGY, AND THERAPEUTICS. By 
Water J. Dituinc, M.B., Cx.B. (Aperp.), M.P.S. (Hon.), Professor 
of Pharmacology and General Therapeutics, School of Dental Surgery, 
Liverpool University, etc., and Samuet Hauuam, L.D.S., R.C.S. (ENG.), 
Honorary Dental Surgeon, Liverpool Royal Infirmary, ete. Pp. 348. 
Second Edition, revised. London: Cassell & Co., Ltd., 1941. Price, 
13 6. 

Tuts book gives in concise form the pharmacologic actions of a large 
number of drugs, placing emphasis chiefly upon those used in dentistry. 
This book is compact, accurate and up-to-date, but because of the vast 
field covered in a small space, the authors often tend to be didactic and 
have omitted altogether references to original research work J.C 


INDUSTRIAL SuRGERY, Principles, Problems, and Practice. By WILLIs W. 
LASHER, M.D., Surgical Director, Employers Liability Assurance Corpo- 
ration, New York; Assistant Professor, Traumatic Surgery, New York 
Post-Graduate Medical School. With a Foreword by CHarLes Gorpon 
Herp, M.D., Past-President of the American Medical Association. 
Pp. 472; 194 figures. Enlarged First Edition, 1942. New York: Paul B. 
Hoeber, Inc. Price, $6.50. 

Tus “enlarged edition” has all the merits of the first edition with the 
addition of two new chapters, one on sprains and strains and one on chemo- 
therapy. The Reviewer would like to have seen the use of crystalline 
sulfanilamide recommended for use in all lacerated wounds rather than 
iodine or another antiseptic. While iodine is useful for skin antisepsis it is 
harmful when used within the wound. In the out-patient surgical service 
of civilian hospitals the sulfonamides have been found to be more effective 
in preventing infection than any other substance 

Industrial surgery today takes its place in importance in the war effort 
beside naval and army medicine and this book is a timely guide to all those 
engaged in industrial medicine. I. R 


SYNOPSIS OF APPLIED PATHOLOGICAL CHEMISTRY. By JEROME E. ANDEs, 
M.S., Px.D., M.D., F.A.C.P., Director of Department of Health and 
Medical Adviser, University of Arizona, Tucson; Formerly Assistant Pro- 
fessor of Pathology and Clinical Pathology, West Virginia University 
Medical School, and A. G. Eaton, B.S., M.A., Pu.D., Assistant Pro- 
fessor of Physiology, Louisiana State University School of Medicine, 
New Orleans. Pp. 390. St. Louis: The C. V. Mosby Company, 1941. 
In this small book the authors have produced a potent distillate; it is all 

meat. The everyday facts about normal and abnormal human body 

chemistry that one wants to find in an almost pocket-sized ready reference 
are included with more than usual completeness: the necessary speculations 
are brief and concise. 
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The book is made up as follows: Part I, The Chemistry of the Blood, 
consists of 14 chapters (including a particularly good synopsis of the subject 
of acid-base balance in Chapter V1); Part II devotes 21 pages to the chem- 
istry of the Cerebrospinal Fluid; and Parts III, IV and V deal with, respec- 
tively, Chemistry of the Urine, Functional Tests (renal, liver and endocrine), 
and Gastric Analysis and Basal Metabolism; an Appendix describes a 
number of reagents. Each chapter contains the well-established chemistry 
techniques for the estimation of each substance discussed, in adequate 
detail 

Each of the more important chapters contains a good table summarizing 
the variations found in health and disease and, what should be most useful 
to a practicing physician whose patient pays for individual chemistry 
tests but does not particularly desire to endow the laboratory; asterisks 
point out which tests are of emphatic clinical usefulness. Then there are 
two “‘master” tables covering blood chemistry in the first chapter of that 
section, where, under the heading Preliminary Considerations, there 
appears much pertinent advice about collection of specimens. 

Although sulphonamide and other drugs do not come under the heading 
of norms! or abnormal body metabolites, with which the subject of the 
hook is concerned, the authors have wisely included a chapter ‘Tests for 
Drugs in the Urine” and the quantitative method for sulphanilamide in 
blood 

This book will appeal particularly to students of medicine (whether 
undergraduate or postgraduate) who are studying to pass examinations, 
to hospital internes and to clinical laboratory workers; and, no less, to 
practicing physicians who want on their desks for ready reference a handy- 
sized compendium of the facts of chemical physiology. 

Several oversights of the proofreaders were noted: page 20, fourth line 
from bottom; page 65, third line from bottom; page 66, top line (‘‘ Normal 
values of urea are usually found in cardiac decompensation uncompensated 
by nephritis”); page 86, line 10 from top; page 278, line 13 from bottom; 
and on page 78, the first clause of the last sentence is an interesting way to 
put it. Aside from these inconsequential errors, this Reviewer noticed 
only one definite mistake: the definition of ‘“ volume index” on page 144, 
and its confusion with cell hemoglobin concentration or “saturation index.” 

D. B. 


CLINICAL IMMUNOLOGY, BIOTHERAPY AND CHEMOTHERAPY in the Diagnosis, 
Prevention and Treatment of Disease. By Jon A. Kotmer, MS., 
M.D., Dr.P.H., Se.D., LL.D., L.H.D., F.A.C.P., Professor of Medicine, 
Temple University School of Medicine; Director of the Research Institute 
of Cutaneous Medicine; and Louts Turt, M.D., Assistant Professor of 
Medicine and Chief of Clinie of Allergy and Applied Immunology, Temple 
University School of Medicine. Pp. 941, 27 illustrations. Philadelphia: 
W. B. Saunders Company, 1941. Price, $10.00. 

Tuts volume represents a new departure in that it includes under the 
same cover a thorough presentation of the principles of infection, immunity, 
biotherapy and chemotherapy, and also a detailed discussion of the applica- 
tion of these principles in the diagnosis, prevention and treatment of specific 
diseases. Part I is devoted to the general aspects of the subject, with 
chapters on the mechanism of infection and the production of disease by 
living agents; natural and acquired immunity; antigens and antibodies, 
phagocytosis, the mechanism of antitoxic and antibacterial immunity; 
anaphylaxis and allergy; diagnostic immunologic reactions; active immuni- 
zation and vaccine therapy; passive immunization and serum therapy; 
bacteriophage therapy; methods of diagnosis and treatment of allergy; 
blood transfusion therapy; non-specific protein therapy; chemotherapy. In 
Part II are discussed the various diseases produced by living agents and the 
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diseases due to allergy, with discussions of etiology, epidemiology and trans- 
mission, pathogenesis, immunology, diagnostic prophylactic and therapeutic 
measures. An interesting and useful feature of the book is found in the 
concise summaries at the end of each chapter or individual disease section, 
in the latter being tabulated and set apart in a box enclosure for easy 
reference. There are no detailed descriptions of serologic or purely labora- 
tory methods; but the tests used by practicing physicians, such as diag- 
nostic skin tests, are fully described. At the end of each chapter are given 
the principal references to the literature. Intended primarily for prac- 
titioners of medicine and public health, the book will also be useful to stu- 
dents and their teachers, both in the preclinical and clinical years. Both 
authors bring to their task a rich experience in investigation and practice 
in their respective fields. Questionable is an undue emphasis on biothera- 
peutic measures as opposed to chemotherapy, but the defect is of relatively 
minor importance. The work is highly recommended to physicians and 
students. R. K. 


NASAL Sinuses: An Anatomie and Clinical Consideration. By O. E. VAN 
Atyea, M.D., Assistant Professor, Department of Laryngology, Rhin- 
ology, and Otology, University of Illinois College of Medicine, Chicago. 
Cloth. Pp. 270. Baltimore: The Williams & Wilkins Company, 1942. 
Price, $6.50. 

A NEW approach to the management of sinus abnormalities is presented 
by the author who feels that a correlation of anatomy and histopathology 
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CYSTIC FIBROSIS OF THE PANCREAS. 


WituHtn the past few years, out of the great catch-basket of chronic 
intestinal disorders comprised in the term “celiac disease,”’ a new and 
significant entity has crystallized out. Though celiac disease itself was 
described by Gee?! in 1888, Herter’s*?? monograph on intestinal infantil- 
ism emphasized to the medical profession the importance of the con- 
dition. In the early literature on celiac disease, one finds such prominent 
names as Gibbons,” Bramwell,’ Cheadle,” Still,°° Howland,” Marriott,** 
Haas,” and Parsons.” There is general agreement now that these cases 
are not all alike and that several distinct pathologic processes may give 
rise to the clinical picture which Holt and McIntosh* prefer to describe 
as the “celiac syndrome” rather than “celiac disease.” 

Passini* (1919) was apparently the first to describe an instance of 
faulty digestion in an infant due to pancreatic disease. Other reports 
soon followed, and it gradually became apparent that fibrotic lesions 
of the pancreas could give rise to symptoms of chronic intestinal indi- 
gestion resembling closely those which had been previously considered 
pathognomonic of celiac disease. Most cases of celiac disease, of course, 
fail to show any pancreatic changes, or for that matter, any pathologic 
lesions in any part of the gastro-intestinal tract. It remained for 
Parmelee® in 1935 to indicate the probable relationship between infan- 
tile steatorrhea and deficiency of the pancreatic exocrine secretion. 
Harper”’ and Andersen™ in 1938, and Rauch, Litvak and Steiner* in 
1939, all working independently, threw this hitherto indefinite entity 
into sharp focus, reviewing the accumulated material in the literature, 
and correlating the available data with observations on personally 
observed cases. A number of additional important contributions have 
come forward in the past few years, and the pediatric profession has 
been made aware of the existence of the diagnostic possibility. Clinical 
recognition of cases is now of commonplace occurrence in many clinics, 
and progress has been made in the direction of successful treatment. 
For a complete historical review of the development of our modern 
concept of cystic fibrosis of the pancreas, the reader is referred to the 
above-mentioned key papers and that of Jeffrey. 
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Frequency. General knowledge concerning this disorder is still too 
fresh for the securing of accurate data on its statistical frequency. 
Unless a microscopic examination is made of the pancreas of every 
infant coming to necropsy, whether stillborn or dying in the first few 
years of life, the existence of the lesions may escape recognition. Ander- 
sen’s” original study comprised 49 cases, of which 20 were collected 
from the literature on celiac disease and pancreatic insufficiency, 7 from 
the literature on vitamin A deficiency, 2 from outside hospitals and 
20 from the pathologic files of the Babies’ Hospital, New York. Black- 
fan and May* collected 35 examples in a review of 2800 postmortem 
examinations on children. Farber! stated he had seen this type of 
pancreas at autopsy in well over 40 cases in advanced form and in over 
300 cases in minor degrees. Harper** reported 8 personally observed 
cases with postmortem observations on 5. Deem and McGeorge” were 
able last year to make the clinical diagnosis on 7 infants having steator- 
rhea, confirming the diagnosis in the 1 case on which an autopsy was 
perforined. They described 2 additional instances of congenital pan- 
creatic fibrosis in infants dying in the neonatal period; in both infants 
the cause of death was congenital stenosis of the gut. Snelling and 
Erb* recognized 19 patients in a 20 year period, 14 of which were ob- 
served between 1937 and 1941. The most recent report, that of Jeffrey™ 
refers to SS cases from the literature and presents 2 new orfes. Jeffrey 
and others have noticed a greater incidence in females (68%). The 
growing flood of papers on this topic will no doubt raise the total very 
much higher with the incidence of celiac disease regressing in inverse 
proportion. 

Pathology. In most of the recorded instances no gross abnormalities 
of the pancreas have been detected although, to the experienced observer, 
the changes are often characteristic and readily recognized." The 
gland may be narrower, much firmer in consistency and more pinkish- 
red than is normal for a child of this age, and occasionally a slight 
grating sound can be noted as a knife passes through calcified concre- 
tions. The lobules appear rounded and uneven in size. In the Re- 
viewer's experience such affected glands have shown tiny opaque yellow 
foci scattered through their substance. Oppenheimer studied the 
findings in a 10 months’ old white girl and found the pancreas normal 
in the fresh state, but after being fixed in Zenker’s fluid numerous fine 
white opacities became evident. She was unable to demonstrate any 
opening of the pancreatic duct into the duodenum on gross dissection 
or on serial microscopic sections. After carefully going through the 
literature, Oppenheimer states that there are only 4 other cases recorded 
in which a congenitally occluded pancreatic duct appeared to be the 
initial lesion in cystic fibrosis of the pancreas. In most other cases the 
pancreatic duct was patent and in 1* it was dilated throughout. 

On microscopic examination of the pancreas the ducts are distended, 
stenosed or atretic, and the acini and small ducts are dilated, contain- 
ing inspissated coagulum or calcified concretions. The acinar cells 
may be flattened to form a thin epithelial wall about the coagula which 
are eosinophilic and sometimes laminated. Metaplasia of the epithe- 
lium of occasional ducts has been described. Surrounding the acini 
and also the lobules is an increased amount of fibrous tissue lightly or 
heavily infiltrated with mononuclear cells, lymphocytes and occasional 
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neutrophils. The islands of Langerhans are usually normal in size and 
number. In a few instances**’ the acinar tissue was scanty or absent, 
being replaced by fat lobules. In association with these pancreatic 
changes one finds as a rule certain pulmonary changes present almost 
constantly at the time of death. These pulmonary changes consist of 
bronchitis, bronchiectasis, pulmonary abscesses arising in the bronchi, 
fibrosis or abscess of the lung, lobular pneumonia or any combination 
of these. Staphylococcus aureus is the predominant bacteriologic agent 
in most cases. Many but not all of the more recently studied cases 
have shown the keratinizing metaplasia of the bronchioles and other 
epithelial-lined organs which are characteristic of vitamin A deficiency. 
Fatty changes in the liver are usually present. The existence of con- 
genital anomalies in other visceral organs has been repeatedly com- 
mented upon also. Keratomalacia resulting in corneal ulceration and 
opacities has been described in a few instances.)'?!* There have 
been apparently no cases of keratomalacia occurring in celiac disease. 

Etiology. The basic cause of this pancreatic disturbance has not 
been elucidated. In a few instances the appearances suggest fatty 
replacement of atrophied or undeveloped tissue. Blackfan and Wol- 
bach® suggest that the lesion has its beginning in a thickening of the 
physical character of acinar secretion; this material inspissates and 
causes obstruction with re sulting hypofunction of the secretory mechan- 
isms, initiating a progressive vicious circle. Andersen*” points out 
that in some instances the changes in the pancreas appear to be the 
result of obstruction in the small or large pancreatic ducts and that the 
stenosis or atresia may have been the result rather than the cause of 
the fibrosis. Somewhat similar changes in the secretory tissue of the 
gland can be produced experimentally by surgical ligation of the pan- 
creatic duct in animals. The high frequency of associated anomalies 
in these children, the fact that the changes may be well marked 
infants dying in the first week of life, and the oft-noted familial inci- 
dence argue in favor of congenital malformation as the etiologic agent. 
On the other hand the fibrosis and cellular invasion suggest inflamma- 
tion of the pancreas. There is no reason to incriminate congenital 
syphilis as the cause of this hypothetical inflammation. In the case of 
congenital obstruction of the intestine in the newborn the pancreatic 
change may be due to retrograde back pressure of secretion or possibly 
to ascending infection along the ducts. The presence in some cases of 
proliferation and metaplasia of the epithelium in the lungs and else- 
where throughout the body suggest the possibility of vitamin A defi- 
ciency in the mother before the child was born. This could explain 
the familial incidence in terms of deficiency of vitamin A in the maternal 
diet or of a disturbance in the mechanism of absorption of the vitamin 
in the mother. Unfortunately for this hypotheses atte mpts to repro- 
duce the lesions experime ntally in pregnant animals having conge nital 
vitamin A deficiency has not been successful. Furthermore, it appears 
that in many children having this form of hypovitaminosis the duct 
epithelium of the pancreas fails to manifest the atrophy and metaplasia 
which becomes evident in other parts such as trachea, bronchial glands 
and renal pelvis. 

Symptomatology and Clinical Course. (enerally speaking, the cases 
can be divided into three groups: a, Those dying during the neonatal 
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period with symptoms of intestinal obstruction from inspissated meco- 
nium; 6, those dying between the neonatal period and 6 months of age 
with failure to gain in weight; and, c, those dying after the sixth month 
with, in most instances, the celiac syndrome in addition to the clinical 
features typical of the second group. 

The term “meconium ileus’ describes intestinal obstruction in the 
newborn due to complete plugging of the intestinal lumen by a mass of 
thick gummy meconium. Dodd" in 1936 reviewed the literature and 
found 21 instances. In 5 of these cases the child after showing symp- 
toms of intestinal obstruction for several days passed one or more plugs 
of puttylike meconium and then was well. In the majority of other 
cases the child had no bowel movements, and the condition was diag- 
nosed clinically as a congenital developmental obstruction of the gastro- 
intestinal tract. At operation or at postmortem examination no other 
cause for the obstruction could be found. In most instances the intes- 
tine was enormously dilated above the meconium plug, and completely 
collapsed below. In several cases the intestinal musculature was 
hypertrophied at the point of obstruction. Rupture of the intestines 
with meconium peritonitis occurred in several children. As a rule, in 
these cases no lesions were found apart from changes in the pancreas, 
detectable microscopically. There was a marked increase in the fibrous 
stroma of the pancreas, accompanied by mild infiltration with phago- 
cytes of various types. The acini were atrophic and scarred. The main 
pancreatic duct was dilated and thick-walled; the dilatation extended 
back into the duct branches and involved some of the acini. In 1 case 
the pancreatic duct was described as stenosed near its outlet.* This 
interesting though rare condition has not received much comment in 
the literature. Bronaugh and Lattiner® recently described a typical 
case, and Adamson and Hild' have reported an unusual complication 
in the form of a secondary intussusception occurring during the pre- 
natal period. Absence of pancreatic juice or, rarely, of bile results in 
inspissation of meconium with subsequent intestinal obstruction. There 
have been several cases'**? in which obstruction to the passage of 
bile into the intestine was present and no pancreatic lesions. Most of 
the cases of meconium ileus have been operated on for intestinal ob- 
struction, and the diagnosis not made until the abdomen is explored. 
One notes that some of the infants had been observed to pass a small 
quantity of thick puttylike material prior to operation, a finding which 
might give a clue to the true nature of the situation. 

In the first months of life the child with cystic fibrosis of the pancreas 
has a good appetite and eats well, but fails to gain weight on an ade- 
quate diet. He usually has a number of pale, foul-smelling stools each 
day, often diarrheic in appearance. His general appearance is that of 
undernutrition, frailty and anemia, with prominence of the abdomen 
and general muscular hypotonia. On microscopic examination the stools 
contain large quantities of fatty material (“butter-stools”), visible 
grossly as well as microscopically. When the child is on unskimmed 
milk the fat in the feces may run from 40 % to 70 % of the dried material; 
a large proportion of the fecal fat remains unhydrolyzed, though this 
finding is not constant. Roentgenograms of the long bones usually 
show osteoporosis; rickets when present is usually mild. The infants 
have a low tolerance for alimentary fat including cod-liver oil and get 
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along much better on skimmed milk formulas. They sometimes 
develop keratomalacia or xerophthalmia, and are highly susceptible to 
respiratory tract infections. Many succumb during the infancy period 
to chronic interstitial bronchopneumonia complicated with bronchiec- 
tasis. That these patients have faulty absorption of vitamin A has 
been shown by Breese and MeCoord,’ and by May and McCreary,” whe 
showed a poor rise in the levels of vitamin A and of carotenoids in the 
blood following ingestion of large quantities of vitamin-rich fish-liver 
oil. In this regard the children react not unlike patients with celiac 
disease, except that their rate of absorption is very low, almost non- 
existent. Apparently in pure celiac disease there is sufficient absorption 
over a prolonged period to account for the lack of vitamin A deficiency. 

After the first 6 months of life the other manifestations of the celiac 
syndrome became apparent. Infantilism is striking, the muscles are 
wasted, the abdomen is large, meteorism is very prominent, the stools 
are bulky and malodorous, the glucose tolerance curve is flat, the 
gastro-intestinal roentgenograms show clumping, and the general pic- 
ture shades into the familiar one originally described by Gee and 
Herter. 

The problem of clinical diagnosis of cystic pancreatic fibrosis is being 
approached from the standpoint of assay of pancreatic enzymes in the 
duodenal secretion of patients suspected of having the disorder~’ In 
pancreatic deficiency, and temporarily in marasmus, Andersen found 
that the values for trypsin, lipase and amylase were minimal, whereas 
in other gastro-intestinal conditions including celiac disease the values 
were in or near the normal range. The assay of trypsin was found to 
be most reliable, whereas that for amylase was inconstant and unde- 
pendable. The next 12 months should see several additional reports 
from present workers in this field. 

Differential Diagnosis. Because of the great overlapping in the 
clinical features, the differentiation from celiac disease is not always 
easy when the patient is beyond the stage of infancy when first seen. 
Generally speaking, with pancreatic fibrosis the onset occurs earlier 
and the clinical course is more severe. Anorexia is uncommon in the 
early stages. There are accompanying symptoms of bronchitis or low- 
grade lung involvement, and staphylococcic bronchopneumonia con- 
stantly threatens to carry the patient off. The level of vitamin A and 
of carotenoids in the blood is very low, and there is little or no response 
to the ingestion of a high test dose of fish-liver oil. In severe cases the 
patients do not respond well to the typical celiac disease diet, which is 
one high in protein, rich in carbohydrate and low in fat. 

The most useful method for differentiating pancreatic steatorrhea 
from celiac disease would appear to be by studies on pancreatic secre- 
tion obtained by the duodenal intubation route, as discussed above. 
Analysis of the stools for the presence or absence of split fats has been 
suggested*® as a means for differentiating between celiac disease and 
pancreatic fibrosis on the hypothesis that in the absence of pancreatic 
lipase the fat content of the stool would be in the form of triglycerides 
rather than in the form of fatty acids. This proposed differentiation 
point has not worked out in actual practice. In many cases of pan- 
creatic fibrosis a high percentage of acids is found, the fats of the diet 
having been split presumably by lipase of the intestinal juice. Deem 
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and MeGeorge have pointed out that the concentration of fat in the 
stool depends on the diet; on a low fat intake the stools may be normal 
but with a high fat diet the percentage of total fecal fat will rise. 

Relation to Vitamin A Deficiency. Blackfan and Wolbach® described 
a series of histologic changes in one or more parts of the respiratory 
system of 11 children who died with signs of vitamin A deficiency. 
These changes in brief consisted of bronchitis and pneumonia secondary 
to squamous metaplasia of the epithelium of the respiratory tract. 
This type of pneumonia was primarily an interstitial one with secondary 
involvement of the alveoli and the alveolar ducts. The bronchioles and 
small bronchi were greatly dilated, their lumens being filled with neutro- 
phils. Their walls were thickened and surrounded by collections of 
phagocytes. Frequently destruction of the walls of the bronchioles 
occurred, and widespread replacement of living parenchyma by connec- 
tive tissue was found in the more chronic cases. Bronchiectasis followed 
by interstitial invasion of the lung was the typical lesion. Interestingly, 
only 6 of their 11 cases showed cystic fibrosis of the pancreas. It is the 
general feeling that these bronchiectatic lung changes are either inde- 
pendent congenital anomalies occurring in association with a malformed 
pancreas, or else they represent the end-results of faulty vitamin A 
absorption from the intestinal tract. In favor of the vitamin A defi- 
ciency theory are reports on clinical improvement following feeding of 
large doses of vitamin A.”-*** Qn the other hand some patients 
develop signs of bronchiectasis very early in life, before deficiency 
changes would be expected to appear,’ whereas many others fail to 
show any other positive evidences of hypovitaminosis clinically or 
pathologically.” 

Treatment. A few reports have appeared,” and the Reviewer 
knows of other instances, in which such children have been much 
helped by the use of pancreatin. Given in approximately | gm. doses, 
coincidentally with each bottle feeding, this crude pancreatic extract 
has produced resumption of weight gain, reduction in the quantity of 
fat lost in the stool, and an increase in the percentage of split fecal fat. 
In addition, the diet should be low in fat and high in calories, and vita- 
min A in generous quantities should be given both by mouth and 
parenterally. As Andersen*® has pointed out, animals with ligated 
pancreatic ducts require greater quantities of food than normal to 
maintain health, and children having inadequate pancreatic function 
should similarly receive a caloric intake in excess of the usual amount 
for their age. 

Terminology. Numerous names have been applied to this disease in 
the past, with the result that the nomenclature has been in a state of 
confusion. Cases in the literature have been reported as pancreatitis ;*’ 
congenital stenosis of the pancreatic duct ;* pancreatic disease ;“ atrophy 
of the pancreas;* congenital pancreatic steatorrhea 7°” celiac disease ;*° 
congenital cystic fibromatosis of the pancreas;'’ agenesis of exocrine 
* congenital pancreatic disease;" cirrhosis of the 
pancreas?" congenital familial steatorrhea.” In view of the obscurity 
which still attends the pathogenesis and fundamental nature of this 
interesting and puzzling lesion, it would seem wise, for the present at 
least, to continue with the currently popular term cystic fibrosis of the 
pancreas, which directs attention to two conspicuous features of the 
gross and microscopic findings. 
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PHYSIOLOGY AND MECHANISM OF LABOR. 
ADVANCES in our knowledge of the physiology and mechanism of 
labor have been made recently in a number of fields, more particularly 
in the domains of endocrinology, uterine motility and roentgenography. 
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Causes of the Onset of Labor. Danforth and Ivy‘ recently have re- 
viewed our understanding of this subject. The extrinsic nerves of the 
uterus appear to be entirely unnecessary for the spontaneous inception 
and maintenance of labor. Placentation, pregnancy and parturition 
may proceed unhindered after transection of the spinal cord, after lum- 
bar sympathectomy, and following section of all of the extrinsic uterine 
nerves, or removal of the utero-vaginal ganglia. Whether the intrinsic 
uterine plexuses play a réle is a debatable question, since they are 
necessary in some species, but apparently not in others. 

Reynolds” stresses the réle of distention as a factor which inaugu- 
rates labor. He and others believe that there is no single known cause 
for the onset of labor; that parturition begins as the result of the 
gradual accelerating convergence of a number of factors—structural, 
humoral, nervous, nutritional and circulatory. These act at a time 
which is characteristic for each species, and, adapted to the morpho- 
logic conditions present in each, lead to the evacuation of the uterine 
content 

He groups the factors controlling pregnancy and labor under two 
headings: 1, Those which stabilize pregnancy, and 2, those which 
stimulate the myometrium. 

Stabilizing Factors. The two chief stabilizing factors are the corpus 
luteum and the placenta. Their relative importance varies in different 
species 

Corpus Luteum. Experiments indicate that any condition which 
prolongs the life of the corpus luteum, or which produces new corpora 
lutea has a tendency to prolong pregnancy, ‘at least in certain species. 

The rdle played by the corpus luteum shows species variations. 
This is illustrated by the observation that ovariectomy during preg- 
naney invariably results in abortion in such animals as the rat, mouse, 
rabbit, cow, squirrel, opossum and goat but not in man or the monkey. 
Intermediate between these two extreme effects of ovariectomy is the 
case of the guinea pig, in which ovariectomy after the first third of 
pregnancy does not always lead to abortion, although a high percentage 
of animals do abort, and those which do not usually produce small 
litters. The placenta is generally considered to be the source of these 
differences 

The Placenta. The existence of the placenta is believed to favor the 
maintenance of pregnancy. This is illustrated by the following experi- 
ment: If ovariectomy is performed upon animals, and all fetuses but 
one are removed, leaving all placental tissue in situ, the remaining fetus 
will survive, and the pregnancy will continue in a normal manner. 
Under these conditions the mass of placental tissue has been increased 
in proportion to the mass of fetal tissue. The placenta may either 
prolong the life of the corpus luteum, or take over its function by sup- 
plying a similar hormone. 

Stimulating Factors. Estrin is believed to be necessary for the initia- 
tion and maintenance of coérdinated rhythmic motility of the normal 
uterus. It increases its excitability, primes it for parturition, and 
inereases its reactivity to the oxytocice principle of the posterior lobe 
of the pituitary gland. In the human, at least, estrin is believed to be 
elaborated by the placenta, as well as by the ovary, since ovariectomy 
does not modify the estrin excretion curve, yet, immediately after 
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parturition the estrin level drops to that observed in castrated women. 
One of the first effects of estrin upon the experimental animal is to 
produce hyperemia. 

Certain clinical evidence suggests that estrin influences human uterine 
activity. For example, when given to amenorrheic women, it has 
stimulated tubal activity in what would be the mid-interval of the 
menstrual cycle. Also in young girls treated with estrin for gonorrheal 
vaginitis, low mid-abdominal cramps have been observed a day or 
two after the start of treatment. Furthermore, prolonged treatment 
with estrin has been observed to stimulate uterine activity in cases of 
missed abortion and uterine inertia. 

The time interval between treatment and effect varies. During 
pregnancy, on the average, the latent period is about 7 hours; whereas, 
in the case of women treated some 7 days postpartum, it has been 
found to be as short as a few minutes. 

Estrin is believed to bring about a progressive absorption of the 
amniotic fluid in late pregnancy. This effect appears at the time when 
the uterus is ceasing its most rapid growth. As a result of these chang- 
ing conditions the fetus now occupies the place formerly filled by the 
fluid, and in part causes further distention of the uterus. The increas- 
ing distention tends to increase the irritability of the uterus. Also, 
since the fetus now has ceased to be a floating body, it is a better object 
for expulsion by the contracting uterine muscle. Experiments have 
shown that, in the case of the rabbit, the efficiency of the circulation 
of maternal blood through the placenta diminishes as pregnancy ad- 
vances. This takes place at a time when the fetus is growing most 
rapidly, and is thought to result from the intra-uterine pressure. 

In the human, at the start of the eighth lunar month of pregnancy, 
there has been observed a beginning thrombosis in many of the venous 
sinuses of the placenta, and the lumina of many of the vessels become 
obstructed with giant cells. Moreover, at this time the dry weight of 
the placenta increases less rapidly than does the volume of the placenta, 
whereas in the first 7 months of pregnancy the reverse holds true. 
The reversal of these two processes has been regarded as a sign of 
physiologic aging of the placenta. At this same time also, there is an 
increase in certain acids, especially amino-acids, and diminution of 
others such as proline, oxyproline, tryptophane, and especially arginine 

Certain observers have studied the placental content of acetylcholine 
and choline, but the results of their studies appear to be conflicting. 
Review of work on other hypothetical oxytocic substances leads to no 
final conclusions regarding the réles which they might play in the 
mechanism of labor. For true labor, the heightened contractile powers 
of the uterus require the intermediation of integrating factors, for if 
intense contractions of the myometrium alone were sufficient for par- 
turition, in the absence of an integrating factor, the administration of 
an oxytocic drug would hasten the process without real danger of 
rupturing the uterine wall. 

What the factors are which coérdinate the activity of the uterine 
muscle bundles during labor are not known. Although there is no 
evidence that the nerves to and within the uterus are essential for par- 
turition, some observers, nevertheless, believe that an intrinsic nervous 
mechanism within the uterus is involved in the parturition mechanism, 
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and that the presence of sensorial corpuscles in the lower uterine segment 
offers anatomic support for this hypothesis. 

Chemistry. Certain chemical changes occur in the uterus during 
pregnancy. These include a doubling in the amount of phospho- 
creatine, and paralleling this, a similar increase in its glycogen content. 
Both substances appear to be necessary for efficient muscular activity. 
In addition to these two substances, increases occur in glutathione and 
calcium 

Uterine activity and reactivity appear to be augmented by calcium 
ions and, conversely, are rendered relatively or absolutely quiescent by 
relative calcium lack. There also appears to be an interaction between 
calcium and potassium. Ivy has found that the absence of potassium 
may be just as potent a stimulus to the isolated uterus as an excess 
of calcium. 

The female sex hormones appear to influence calcium metabolism. 
It has been demonstrated in recently parathyroidectomized animals 
maintained on minimal amounts of parathormone that tetany may be 
precipitated regularly by the occurrence of estrus, or pregnancy, or by 
the administration of extract of the anterior lobe of the pituitary gland, 
estrin or progestin. It thus appears that both estrogenic and progesta- 
tional hormones are capable of diminishing the available calcium. 

Uterine Contractions During Pregnancy and Labor. Murphy® in a 
series of recent contributions has recorded the character of the uterine 
contractions which take place in women during pregnancy, in order to 
discover whether any correlation exists between prelabor and labor 
activity. He employed for this purpose the Lérand tocograph, which 
is a simple mechanical device for registering the uterine contractions 
through the medium of the anterior abdominal wall. On the basis of 
more than 1800 separate observations, he records the following: He 
made his earliest tracing on the 110th day of gestation.” Although 
fetal movement was recorded as early as the 130th day, spontaneous 
uterine contractions were not registered until the 166th day of preg- 
nancy. The first recordable increase in general uterine tonus did not 
appear until the 222d day of gestation. 

The character of the uterine movements was influenced by the pro- 
gress of pregnancy in the following manner: In the earlier months the 
uterus exhibited very little spontaneous activity. In some instances 
for more than | hour the uterus exhibited no spontaneous activity. 
This was followed by increasing activity which was rather slight in 
amount until a month or so before the onset of labor. This early 
activity was charactérized by non-rhythmic contractions exhibiting 
great variability. Several weeks before the onset of clinical labor, non- 
rhythmic variable activity was supplanted by rhythmic activity which 
persisted until clinical labor began.’ During this last period, although 
the duration and strength of the contractions increased greatly, there 
was but little if any change in their frequency. 

Throughout both pregnancy and labor, although the pattern of 
contraction varied from patient to patient, there was observed an 
unusual similarity in the contraction patterns of any given individual 
from day to day. The character of the uterine activity during preg- 
nancy gave some clue to what the labor might be like. For example, 
patients who experienced spontaneous contractions prior to the 33d 
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week of gestation, had significantly shorter labors than those women 
who did not exhibit such early activity."* Likewise, multigravidas and 
patients experiencing relatively short labors exhibited contractions dur- 
ing late pregnancy which were less frequent, more rhythmic in occur- 
rence, stronger and longer in duration than did primigravidas and 
individuals who had longer labors." 

From the sixth lunar month onward there occurred a progressive 
increase in the amount of spontaneous activity, which was accom- 
panied by a similar increase in the degree of responsiveness of the uterus 
to the administration of oxytocic drugs’’. There also appeared to exist 
a correlation between the contractile response of the uterus to posterior 
pituitary extract during the last two months of pregnancy, and the 
character of the labor as indicated by its length.'’ Patients who 
reacted to posterior pituitary extract experienced shorter labors than 
those who failed to react. Of the women who reacted, those who 
experienced a clonic reaction had shorter labors than those who experi- 
enced a tetanic form of reaction. 

Anatomy of the Human Pelvis. ‘Two classifications of the bony 
female pelvis have been formulated recently which are an aid to a 
better understanding of the mechanism of labor, and are of assistance 
in the management of patients who present difficulties during delivery. 
These classifications have been arrived at from a study of skeletal 
material and also from roentgenography of the living individual. 

Thoms Classification. According to this classification" female pelves 
fall into four major groups: 

Class # Dolichop llic ( Anthropord). In this group the antero-poste- 
rior diameter of the pelvic inlet exceeds its transverse diameter, the 
pelvis being elongated antero-posteriorly. 

Class I]. Mesatipellic (Round Type). Here the antero-posterior 
and transverse diameters are of equal length, or the transverse exceeds 
the antero-posterior by more than 1 em. and less than 3 em. 

Class III. Brachypellic (Oval Type). The transverse diameter is 
more than | cm. and less than 3 em. greater than the antero-posterior 
diameter. 

Class IV. Platypellic (Flat Type). The transverse diameter exceeds 
the antero-posterior by 3 cm. or more. 

Caldwell and Moloy Classification. Here the pelves are classified in 
four major groups, but with numerous subgroups.' The major groups 
are as follows: 

Class I. Gynecoid. This is the normal pelvis of other classifications. 

Class I]. Android. The inlet of this pelvis is triangular in shape. 

Class III. Anthropoid. The inlet is oval with its longest diameter 
antero-posterior. 

Class IV. Platypelloid. The inlet is oval with its longest diameter 
transverse. 

In addition to the shape of the inlet, other features are taken into 
account such as the size of the sacrosciatic notch and the nature of the 
angle formed by the pubic arch. 

Although study of pelvic configurations has thrown considerable light 
upon pelvic architecture, as yet there appears to be no agreement as to 
which of the two above classifications is the more practical. All ob- 
servers admit, however, that knowledge of pelvic type facilitates a more 
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careful selection of patients for Cesarean section before labor, and that 
it is an aid in the conduct of difficult labors. 

Relation Between Pelvic Type and General Physical Characters. 
Ince,’ from a study of 500 patients, could find no correlation between 
the type of pelvis and the general physical character of the individual, 
as expressed in her type of body build. Likewise he could find no cor- 
relation between such things as the male distribution of body hair, and 
the so-called male tendencies in the configuration of the female pelvis. 

Pelvic and Fetal Measurements. Studies in Roentgen pelvimetry 
indicate that the commonly employed manual measurements of the 
pelvis, especially that of the external conjugate, are of relatively little 
value. For example, Dippel,® from a study of 115 pelves, discovered 
that the difference between the external conjugate, and the obstetric 
conjugate, ranges from 4.93 to 13.5 em. Consequently, he considers 
that the external conjugate measurement not only is useless but may be 
misleading, and therefore might as well be discarded as an obstetric 
pre wedure Judson® holds similar views. 

Dippel, likewise, compared the diagonal and obstetrical conjugates. 
He found that a diagonal conjugate of 10.5 em. might be associated 
in one case with an obstetrical conjugate of 10.2 em. and in another 
instance with one of 8.2 em. He concluded that Roentgen ray pelvim- 
etry is unnecessary, however, when the diagonal conjugate is 11.5 em. 
or more, but necessary when less than 11.5 em. 

Judson® finds no correlation between fetal weight and headsize as 
measured before birth. 

Position of Head on Engagement. I[n the past it has been held that 
the sagittal suture of the head enters the pelvic inlet most often in one 
of the oblique diameters. Current Roentgen studies” indicate that 
such is not the case; that the head enters most often in the transverse 
diameter of the inlet. 

Why the occiput enters the posterior pelvis in one instance, and the 
anterior in another, has never been determined. Judson*® studied the 
pelves of 325 unselected primiparas roentgenographically, and concluded 
that the occurrence of occiput posterior positions bears no relation either 
to the shape of the pelvic inlet or to its size. On the other hand, Caldwell 
and Moloy and Thoms find that the occiput posterior position is asso- 
ciated frequently with pelves that have a relatively long antero-posterior 
diameter. This observation has the support of other workers. 

1)’ Esopo® finds that the position of the head on engagement depends, 
not only on the relative length of the antero-posterior diameter versus 
the transverse diameter of the pelvic inlet, but also upon the degree 
of narrowing of the forepart of the pelvic inlet. He observes that the 
narrower the pelvic brim as a whole, the more anteriorly or posteriorly 
will the fetal occiput lie. 

Mode of Engagement of the Head. Caldwell and Moloy” have 
given us a new interpretation of the manner in which the head engages. 
Previously it was held that lateral flexion of the head tended to bring it 
synelitic with the inlet, 7. e., the biparietal diameter becomes parallel 
to some diameter of the plane of the pelvic inlet. 

From Roentgen ray studies the above mechanism does not appear to 
be the usual procedure. According to Caldwell and Moloy the head 
engages in a posterior parietal presentation, with the saggital suture 
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directed toward the symphysis. The anterior parietal bone slips behind 
the symphysis, while the posterior parietal bone remains relatively 
stationary. Thus the condition of synclitism rarely develops. 

Flexion. In the past, the attitude of the fetal head called flexion, 
i. ¢., the apposition of the chin to the chest, has been explained on the 
ground that the distance from the foramen magnum to the chin is longer 
than the distance to the occipital protuberance, and in accordance with 
the law of the lever, the long arm will ascend when the head meets 
resistance. 

L)’Esopo® explains flexion not on this reasoning but on the relationship 
between the line of force in the direction of the fetal spine and foramen 
magnum to the occipito-frontal plane. He believes that this is the best 
explanation since it permits of varying lengths of lever arms, depending 
upon the angle at which the force transmitted through the axis of the 
fetal spine is directed at the occipito-frontal plane. 

Role Played by Soft Parts. Caldwell, Moloy and D’Esopo* have 
studied the relation between the presenting part and the pelvis at 
various levels during the course of labor, and make interesting observa- 
tions regarding the réle played by the soft parts. 

They find that the lower uterine segment and its fascial attachments 
influence the feto-pelvie relationship throughout labor. Even before 
the head impinges upon the pel ic inlet they have noted definite mould- 
ing of the skull bones suggesting that muscular activity is responsible 
for this, as well as the fitting of the head into the pelvic brim. 

Caldwell and Moloy observed that the lower uterine segment and its 
fascial attachments exhibit their maximum guiding influence only after 
definite dilatation of the cervix has occurred. During labor the lower 
uterine segment normally causes the head to travel through the poste- 
rior segment of the pelvis, and at the same time produces flexion and 
moulding. The head may descend, however, through the anterior part 
of the pelvis; here it encounters more resistance which often leads to 
slow dilatation of the cervix and inertia. It is apparently impossible, 
before the onset of labor, to determine in which part of the pelvis the 
head will descend. Numerous roentgenographic studies indicate that 
the axis of the lower uterine segment does not always coincide with the 
optimum axis of the pelvic canal. The head may enter the fore pelvis, 
rather than the posterior segment, and as labor progresses, it may shift, 
due to the influence of the soft parts. Errors in the mechanism pro- 
duced by the action of the soft parts may result in serious dy stocia. 

Internal Rotation. Current textbooks state that the head rotates 
internally as a result of meeting the resistance of the inclined plane 
of the pelvic floor, and whatever part of the infant reaches this first 
rotates to the front. D’Esopo® finds that the internal rotation receives 
its directional force first of all from variable resistances offered to it by 
the bony pelvis, in all of the pelvic planes through which the head 
descends, and only finally from the inclined planes of the pelvic floor. 
He observes that the internal rotation is influenced primarily by the 
shape of the pelvis. 

Danforth, Graham and Ivy* studied the functional anatomy of labor 
as revealed by frozen sagittal sections of the Macacus rhesus monkey. 
They found the first stage of labor to be characterized chiefly by retrac- 
tion of the isthmus uteri. The intrinsic dimensions of the cervix did 
not alter appreciably during this period. 
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During the second stage of labor the cervix retracted to or above the 
true conjugate, and was accompanied by elongation of the vaginal 
portion of the birth canal. The corpus and isthmus retracted at a 
similar rate during the early part of the second stage. The shortening 
of the isthmus occurred early in labor and was sustained until it re- 
laxed to receive the placenta. In contrast to the isthmus, the corpus 
maintained its shortening or brachystasis, which became even more 
marked after the birth of a part of the fetus. The isthmus did not 
lengthen in the absence of disproportion, but was relatively thin in 
contrast to the corpus. The placenta became almost completely sepa- 
rated by the end of the second stage of labor. 

Dovucias P. Mureny, M.D. 
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The Electrical Potential of Acetylcholine and Choline in ‘‘Oil’’ Cells. 
R. Beorner and T. C. Barnes (Department of Pharmacology, Hahne- 
mann Medical College). Our communication is concerned with the 
one fact that acetylcholine is extremely active in ‘‘oil” cells. The type 
of “oil” cell used is a cup, filled with nitrobenzene or another “oil,”’ im- 
mersed in a saline solution containing benzoate. The addition of acetyl- 
choline even in dilutions of 1: 100,000,000 negativates perceptibly the 
potential difference at the junction of “oil” and water. Since various 
water-immiscible substances in contact with saline are influenced by 
acetylcholine addition, one must conclude that the acetylcholine formed 
at the surface of the lipoid nerve fiber, also produces a negative electro- 
motive variation which is probably the spike potential. Therefore, 
there is no contradiction between the chemical and electrical theories of 
nerve transmission. 

There is a distinct specificity of action on these phase boundaries 
in “oil” cells: acetylcholine will produce negativity on nitrobenzene, 
guaiacol, and probably on some of the sterols but fails to work on 
glycerides like triacetin. Epinephrine produces a marked electrical 
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effect on triacetin, representative of glyceride fats. We can thus under- 
stand the difference in action of acetylcholine and epinephrine-like 
hormones on cholinergic and on adrenergic nerves. 

Difficulty arises from the well-known theory which assumes that bio- 
electric potential differences arise through the filtration of ions in elec- 
trically charged potes. This theory remains a hypothesis which has 
never been confirmed, in spite of countless attempts, including the 
experiments on collodion membranes by L. Michaelis. The explanation 
of biological currents and potential differences must be based on facts 
and not on flimsy hypotheses. 


Extracellular Fluid Volume in Man, Its Measurement and Relation to 
Season. ArNoLpUs Goupsmit and Lawrence Louts (Department of 
Physiology, University of Pennsylvania). Extracellular fluid volume 

E.F.V) was determined in healthy male volunteers as the mass of the 
water over which bromide and thiocyanate are distributed after their 
intravenous injections (“bromide space”’ |B.S.| and “thiocyanate 


space” [T.S.!). Final volume of distribution is not reached until 
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12 hours. Thirty minutes and 90 minutes after the injection the vol- 
umes are only 82.9% and 90% of their final volumes, respectively 


T.S. amounts to 88.1% of the B.S.; 


the body weight (B.W.). 


the final B.S. to 29.2 4 2.4% of 


In these normal individuals an inverse relationship was found to exist 


between serum proteins and E.F.V 


, a decrease of 1 gm. of protein being 


correlated with an increase of 3.8 + 0.8% (of the B.W.) in the E.F.V 
Using such a correction, final B.S. was found to be 29.2 + 1.8% of 


the B.W. 


These fluid spaces are well reproducible in a given individual; the 
standard deviation from the mean of repeated determinations was 


1.2% of the total E.F.V. 


Repeated determinations were made on 


7 individuals between October, 1940, and July, 1941, while outside 
temperatures varied between 16° and 95° F. Total E.F.V. (viz., cireu- 
lating blood volume plus so-called “interstitial fluid’) was found to 
remain essentially constant throughout the period. Thus, inasmuch as 
there is a definite increase of the circulating blood volume in the warmth, 
the changes with season tentatively may be tabulated as follows: 


Interstitial fluids 
Blood volume 


Total extracellular fluids 


Neasor 
Cold. Warm. 
of hody of body 
weight weight, 
20 18} 
10} 
29 29 


Part, if not nearly all, of these shifts may well take place in the skin. 


Reactions of Peripheral Vessels of Rabbits in Hypertension and in 


Response to Injections of Angiotonin. 


Ricuarp G. ABELL and IRVINE 
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H. Pace (Department of Anatomy, University of Pennsylvania, .and 
Lilly Laboratory for Clinical Research, Indianapolis City Hospital). 
Living arterioles in transparent moat chambers (Abell, R. G., and 
Clark, E. R.: Anat. Ree., 53, 121, 1932) in the ears of normotensive 
rabbits were observed with the microscope, and their diameters meas- 
ured. The animals were than made hypertensive by the methods of 
Goldblatt (Goldblatt, H., Lynch, J., Hanzal, R. F., and Summerville, 
W. W.: J. Exp. Med., 59, 347, 1934) and of Page (Page, I. H.: Science, 
89, 273, 1939), and the diameters of the same arterioles measured again. 

Of the 10 rabbits operated upon, 4 became hypertensive. The blood 
pressure rose to from 1.4 to 2.1 times the normal level. Upon deve lop- 
ment of hypertension, persistent arteriolar constriction to from approxi- 
mately 0.4 to 0.7 their control diameters occurred in all instances. 
This constriction did not interrupt the blood supply, but presumably 
did increase the resistance to blood flow. No such persistent constric- 
tion was observed in the rabbits that did not become hypertensive. 

No capillary constriction was observed in the hypertensive rabbits; 

slight constriction of some of the larger venules may have occurred. 

Persistent hypertension was associated in 2 instances with a few small 
hemorrhages. During the development of hypertension and its con- 
tinuance for a few days, new arteriovenous anastomoses appeared i 
the chambers. 

Intravenous injection of angiotonin into normotensive rabbits caused 
arteriolar constriction of approximately the same degree as occurred 
upon the subsequent development of persistent hypertension. 

In preliminary microscopic observations on vessels studied in a loop 
of intestine and its mesentery exteriorized in a celluloid chamber after 
the method of Zintel (Zintel, H. A.: Anat. Rec., 66, 437, 1936), angio- 
tonin, injected intravenously, produced a similar partial constriction of 
the mesenteric arterioles in a normotensive rabbit. 


Transplantation of Aneurogenic Forelimbs in Amblystoma Puncta- 
tum. Jean Piarr (Department of Anatomy, University of Pennsyl- 
vania). Normal peripheral nerve distribution is attained by virtue of 
the early and intimate contact between nerve and end organ anlage 
during embryonic development. The question arises whether a normal 
nerve pattern may also result when morphogenesis occurs prior to nerve 
outgrowth. 

Operations were performed in three steps: (1) Extirpation of spinal 
cord segments 2-6 inclusive at stages 23-25; (2) parabiosis of operated 
embryo with normal of same stage; (3) grafting of aneurogenic right 
forelimb of operated member of pair in place of corresponding limb of 
normal larva of same age, 10 to 14 days postfeeding. Grafted limbs 
were allowed to grow until the host animals were approaching meta- 
morphosis. 

Limbs were studied with regard to initiation and development of 
function, after which the animals were killed and the normalcy of the 
nerve pattern determined. 

All limbs attained the power of completely individuated movement 
and each functioned in coérdination with the contralateral host fore- 
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limb. ‘This occurred in some cases as early as fifteen days following 
limb transplantation. Innervation of specific muscles was approximately 
normal; so-called normal innervation itself is subject to wide variation. 
The general nerve pattern was diagnostic of the typical punctatum 
forelimb and normal in most major particulars. 


Certain abnormalities 
occurred with greater frequency than others. The necessary conclusion 
from these experiments is that normal peripheral nerve distribution 
can be implemented by factors other than those operative in early 
ontogeny. 
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Support for the failing heart 


Cardiac insufficiency is assumed to respond best to a substance normal to the 
physiology. EUTONON, the cardiac hormone derived from liver, supplies the necessary 
support to the failing heart by mobilizing the cardiac reserves. 

Our own most recent investigations, not yet published, have established that 
the normal function of EUTONON is the maintenance of heart tonus and coronary 
dilatation. The preservation of cardiac reserve is an intimate part of this effect. 
Hence, its administration is definitely indicated in valvular disease and myocardial 
insufficiency, in pneumonia, diphtheria and other acute infections affecting the heart, 
in angina pectoris, in vasomotor disturbances and peripheral circulatory disease and in 
cases where the heart is under abnormal strain. 

EUTONON is offered as a deproteinized, highly purified liver extract, free of 
hematopoietic substances and epinephrin-like materials; available as a 7} per cent 
solution in 24 per cent dextrose. 

Complete dosage schedule for intravenous and intramuscular injection, together 
with complete description of EUTONON and its uses, available to physicians on request. 

Supplied in boxes of six 1 cc. ampoules and 10 cc. rubber-capped vials for intra- 
venous and intramuscular use. 


Elonon 


THE CARDIAC HORMONE OBTAINED FROM LIVER 
ANGLO-FRENCH LABORATORIES, INC., 75 VARICK ST., NEW YORK, N. Y. 
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In the Control of 
Capillary and 
Venous Bleedings 


KOAGAMIN is a rapidly effective hemostatic 
of proven value for the control of bleeding in 
hemorrhagic diseases, blood disorders and ab- 
normal bleedings. 


Preoperatively it acts to clear the field and as 
a prophylaxis. Postoperatively it reduces bleed- 
ing from unligated vessels. 

KOAGAMIN is supplied in 10 ¢.c. diaphragm- 
stoppered vials. Literature gladly sent on 
request. 


CHATHAM PHARMACEUTICALS, INC 
NEWARK, N. J. 


Valentine’s High-Protein Mixture 


has proven helpful when you desire to control the 


protein intake. 


This mixture is a combination of beef-and-liver- 
protein (74°) with the addition of salt and celery 
seed, contains 116 calories per ounce and is in a 
powdered form which may be suspended in a liquid 


or mixed with other foods. 


The digestibility of this beef and liver concen- 
trate compared very favorably with more common 


meats,* 
* “Gastric Digestion’’ by M. B. Levin, M.D., 
and S. Raffel, Sc.D., Annals of Internal 
Medicine, 8, 865 (1935), 


VALENTINE COMPANY, INC., RICHMOND, VIRGINIA 
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